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To ________ ~M~r~.~P~a~u~l_G~u~t~h ___________ _ From Envi ronmental Health & Safety Section 
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As per letter-of K. Caldwell to you, dated April 22, re samples·
the two boxes of four bottles each have been sent to you by Air 
Frei ght. . '" 

The dilute samples, from the water in wells at irrigation and 
water from sump in tank farm, one bottle' from each sampling point 
must be preserved with copper sulfate for phenol analysis. Please 
add the copper sulfate at the start of the sampling period and . 
shake after each addition. An additional composited sample from' 
each site will not be preserved and these samples will be used for 
other analyses. It is believed that there are two locations for 
water in the wells at the irrigation area. Thus, the two sets 
of samples take!,) here and the one site at the sump in tank farm 
bottle shaul d have copper sul fate. . 

The water to the i rri gation area shaul d be taken but with :no preservative 
added. ,. ," 

Please label all bottles as to tirre of sampling, etc. and sendiback 
by Air Freight. Air Express is on strike.-
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, j. '! cc: Mr. K. R. Caldwell, J. Little, D. L. QIDell, C. Pratt, B. K. Pospis~i1 
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Interoffice Correspondence 
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To 

Location 

Subject 

~. 

K·5 REV. 2 

K&PPERS 
Interoffice Correspondence 

John W. Kunkle From D. N. Sweet 

K - 1750 Location K - 1750 

Portland Terminal Date May 6, 1987 
Pitch Melter 

I have reviewed the Portland Pitch Melter preliminary request and 
have talked with a few of the individuals involved. At this time, I 
would not recommend.proceeding any further with this request. 

The primary reason for' this capital is to satisfy additional business 
at Columbia Falls. It is my understanding that Walt Turner is 
currently attempting to sell them 100% of their requirements from 
Chicago. The only reason we would need to ship "melted" Chinese 
pitch would be that Columbia Falls insisted on a second supplier and 
agreed that the Chinese pitch would satisfy this requirement. Should 
this latter case exist, we should then only proceed if a long term 
contract (5 years or.longer) is obtained from Columbia Falls. 

Should the marketing situation indicate that we proceed, the 
following would still require completion or investigation: 

'. "\ 

1. Engineer and estimate total scope and cost of installation 
through Pittsburgh Engineering. 

I .... , " 

2. Are operating 'permits required at 'Po'rtlan'd? 
\ 

3. Long terms lease on Portland property should be obtained. 

4 •. Is the installation environmentally acceptable? 

5. Provide calculations for operating costs. 

6. Have. all safety aspects of the operation been explored and 
will properly trained operators.run the unit? 

I am sure there are other ,questions , but the main one is the ma'rketing 
which needs tabe add~essed~proceed any further. 

D. N. Sweet 

DNS:rs 

CC: L. F. Flaherty 
J. Oxford 
J. M. Dern 
R. L. Shannon 

MAY 7 1987 
W. W. Turner 
E. A. Clendaniel 
A. I. Domanico Environmental Resources 
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ORIGINATOR-DO NOT WRITE BELOW THIS LINE REPLY TO .. SIGNED 8 c .5( £-"~ 
REPLY 

DATE SIGNED 

SEND WHITE AND PINK COPIES WITH CARBONS INTACT. PINK COpy IS RETURNED WITH REPLY. 
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ENVIRONMENT AL REVIEW OF 

NORTHWEST TERMINAL, PORTLAND, OR 

Submitted by: 

Robert Anderson 
Gary Edwards 

February 12, 1986 
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· . 

PORTLAND, OREGON 

AIR 

No pending issues 

WATER 

The plant has a stormwater discharge. If this discharge is 
determined to be covered by the Organic Chemical Effluent 
Limitation Guidelines, some treatment or other handling of the 
stormwater will be required. 

SOLID WASTES 

U. S. EPA has taken the position that Koppers is a PRP with 
respect to groundwater contamination at the Gould Superfund site 
which is near the plant. Koppers is contesting this 
determination. 

NWT 002427 



TABLE OF CONTENTS 

Page 

1. INTRODUCTION 1 

2. SITE DESCRIPTION 2 

3. HISTORY 4 

4. ENVIRONMENTAL STATUS 

AIR 4 

WATER 6 

SOLID WASTE 7 

5. LEGACIES 8 

6. RECOMMENDAT IONS 10 

7. SUMMARY 12 

8. APPENDICES 

PLANT INFORMATION 

ENVIRONMENTAL CCORDINATOR INTERVIEW 

QUESTIONNAIRE 

FIELD NOTES 

NWT 002428 



INTRODUCTION 

ENVIRONMENTAL REVIEW 

NORTHWEST TERMINAL 

PORTLAND, OREGON 

In keeping with Koppers' corporate policy of assessing the 

environmental status of all operating Chemical and Allied 

Products (CAP) plants, an environmental assessment of the 

Northwest Terminal in Portland, Oregon, was performed on December 

6, 1985. This report contains an appraisal of the plant's 

compliance with environmental regulations as well as 

recommendations for future environmentally related work. Because 

the Portland facility is a transfer terminal for pencil pitch and 

some creosote products, no process summary is included. Based on 

the results of this review, a plan of action to correct any non

compliance situations will be developed by the production 

management, environmental coordinator and plant personnel. 

The assessment includes an interview with the environmental 

coordinator for the plant, a review of all environmental files in 

Pittsburgh and an environmental questionnaire answered by plant 

personnel. The plant was toured on December 17, 1985. 

Preliminary information, requested from the plant prior to the 

review, is included in Appendix A. The environmental coordinator 

interview is in Appendix B, the review questionnaire is in 

Appendix C and field notes are in Appendix D. 

-1-
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SITE DESCRIPTION 

The Northwest Terminal is located on approximately 26 acres of 

level land at 7540 NW St. Helens Road in Portland, Oregon. It is 

bounded on the northeast by Wacker Siltronic Company, on the east 

by a vacant lot owned by Gould Corporation, on the south by NW 

St. Helens Road, and on the west and north by Northwest Natural 

Gas Company. The Willamette River lies north of the gas company. 

Figure 1 shows the plant layout. The lower tank farm is situated 

just northeast of St. Helens Road at the southern boundary of the 

plant. It is approximately ten feet below grade and has cement 

block retaining walls. Twenty tanks are located in this tank 

farm: four are waste water storage tanks1 six are creosote or tar 

blending tanks1 five are creosote or heavy oil storage tanks; 

four are not in use1 one is a boiler fuel oil tank. A Southern 

Pacific and Southern Railroad spur line lies between St. Helens 

Road and the lower tank farm. 

The upper tank farm is northeast of the lower tank farm and is at 

ground level. It consists of two large tanks not in use, a 

creosote storage tank and a creosote shipping tank. A new pencil 

pitch storage building is being built northeast of the creosote 

shipping tank. Another S.P. & S. Railroad spur runs from the 

main plant entrance to the area between the upper tank farm and 

the new pitch storage building. 

-2-
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The north central portion of the plant was formerly an effluent 

settling pond which was last used in 1978. It has since been 

filled with layers of soil, sand, and sludge and is now vacant 

ground. 

Surface water from St. Helens Road drains to the lower tank farm 

while surface water from the rest of the plant either infiltrates 

the ground or drains toward the Willamette River. 

The property is completely fenced and has four gates. The main 

gate, located in the southeast portion of the plant, accesses St. 

Helens Road. There are secondary gates on the remaining three 

sides. 

HISTORY 

The property is owned by the Northwest Natural Gas Company, who 

operated a coke plant and coke oven gas plant on the site until 

Koppers leased the land in 1969. Koppers has used the property 

primarily as a pencil pitch storage and distribution terminal. 

Additionally, creosote is blended to produce specialty tar 

products. A large pitch storage building is currently being 

erected. This will ensure that pitch will be stored on a 

concrete pad and out of the weather. There are eight employees 

at the terminal. 

ENVIRONMENTAL STATUS 

AIR QUALITY 

Air emission sources at the terminal include the boiler, storage 

tank vents and 'vaporS-from-load±ng-and-un-roading~rt:fcK-s ana 

-4-
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tank vents and vapors from loading and unloading trucks and 

railcars. A permit to operate the boiler has been filed with the 

City of Portland. No other air permits exist for the plant. 

The boiler burns natural gas and has the capability to burn fuel 

oil as backup fuel. Emissions testing and monitoring are not 

required for boilers which burn natural gas as a primary fuel. 

Organic vapor emissions from the tank vents have not been 

estimated. Permits are not needed for these tanks because the 

vapor pressure of creosote is less than that required for VOC 

storage tank permitting. 

During railcar unloading, the hatches are open and a visible 

steam and vapor cloud is released. No testing of this source has 

been performed to determine the need for a vapor control system 

for railcar unloading. 

ASBESTOS 

The plant has stripped asbestos insulation from piping. The 

Director of Oregon's Department of Environmental Quality and the 

Administrator of EPA were not notified of the intent to dismantle 

asbestos containing structures as required. The notification 

must include the description of items to be dismantled, including 

their age and prior use, an estimate of the amount of asbestos 

present on the structure, the scheduled starting and completion 

dates of renovation, the procedures to be used to handle asbestos 

during demolition and the name of the site where the asbestos 

will be disposed. 

-5-
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Presently, there are 15 drums of asbestos being stored at the 

plant. This material is double bagged in leak tight, double 

lined bags which are stored in drums. The drums are not labeled 

with asbestos caution labels as required. 

WATER QUALITY 
r(~flt\~V:H1~r~j"T4~~ ~ 
i(j1 u a\] r II t.iI !.:u .. :! d \:\., 

Sanitary wastewater from Northwest Terminal is discharged to the 

City of Portland POTW. No permit for this discharge exists. 

Storm water runoff flows toward the Willamette River. 

Tank farm runoff and boiler blowdown are discharged through a 

culvert which leads to an unnamed creek south of Saint Helens 

Road before flowing to the Willamette River. A NPDES permit was 

issued for this discharge. A renewal application for the NPDES 

permit was submitted to DER on June 28, 1984; however, a renewed 

permit is not on file at the plant or in Pittsburgh. Despite the 

possibility that a permit for this discharge may not exist, the 

plant monitors the discharge and submits monthly monitoring 

reports to the state. The method of handling water from this 

discharge has changed since the NPDES permit was issued. The 

plant now collects water in four storage tanks and has it tested 

to ensure no parameters exceed NPDES limits before discharging 

wastewater to the outfall. This may violate the sampling 

schedule established in the permit. 

According to the Oregon regulations, the plant could eliminate 

its NPDES by discharging all wastewater to the Portland POTW if 

the POTW has a NPDES or WPCF (water pollution control facility) 

permit. 

-6-
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The drain from the sink in the laboratory empties directly into 

the tank farm sump before being pumped into one of the water 

holding tanks. This does not appear to affect the quality of 

water being discharged to the NPDES outfall. 

SOLID WASTE 

Northwest Terminal does not generate any wastes on a regular 

basis. Because of this, the Part A permit for the plant was 
jJ[ 

withdrawn ~rom-Fe~ on April 25, 1984. Wastes are 

generated as the result of spill cleanup on a sporadic basis. 

Four drums of contaminated soil were collected as the result of 

a spill involving a Koppers transporter in Washington state. 

Plant personnel cleaned up the spill and shipped the drums of 

contaminated soil to the plant in a rented truck. The drums have 

been in storage at the plant for an unknown period of time. 

Labeling, storage, inspection and permitting requirements have 

been violated as a result of the drums not having been disposed 

properly. The drums are currently housed in a maintenance 

building, and are surrounded by bags of sodium sulfite so that 

they are not easily accessible for inspection. 

Several rusted drums of pitch or sludge are being stored 

alongside a building west of the new pitch building. These drums 

are not labeled. If they contain wastes, they must have secured 

lids, be stored on an impervious pad surrounded by diking and 

have labels which include the contents and the accumulation date. 

The plant is not in compliance with waste accumulation 

regulations. 

-7-
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LEGACIES 

Many of the areas at the plant are not covered by environmental 

regulations, or may have the potential to affect the environment 

because of past operating and disposal practices. These 

situations are known as environmental legacies. 

There are several unused tanks at the plant which contain 

sludges. These include: 

1000 gallons of tar sludge in the old distillation column: 

anthracene and creosote sludge in a 77000 gallon tank: 

30000 gallons of sludge in #1 tank: 

9000 gallons of crystalline creosote sludge in #66 tank: 

78000 gallons of crystalline creosote sludge in #101 tank: 

700 gallons of tar and water in #19 tank: 

19000 gallons of tar, water and creosote sludge in #2 tank: 

an unnumbered tank is empty and unused. 

The contents of two tanks in the southeast corner of the plant 

are unknown. 

A former leach field is north of the new pitch building. This 

reportedly consists of several layers of gravel and sludges. 

Observation pipes are still in place around the leach field. 

Sludges in the field have the potential to contribute to soil and 

groundwater contamination. 

Another area north of the new pitch storage building and adjacent 

to the north fence line was used in the past to dump spill 

cleanup and off-spec product. Thin layers of soil were placed 

-8-
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over each layer of waste disposed in this area. This may also 

contribute to soil and groundwater contamination. 

Many creosote spills have occurred throughout the years at the 

railcar unloading area along the south edge of the plant. Much 

of the spilled material was allowed to infiltrate the ground. 

Creosote seeping into the lower tank farm through the southern 

tank farm wall, and creosote which filled a pump foundation 

excavation, show evidence that these spilled materials are 

mounding to the south of the tank farm dike. 

A diesel fuel line outside the plant site was ruptured by 

contractors off of the plant site. However, spillage and 

underground seepage along the pipe line contaminated a portion of 

the plant area with diesel fuel. 

Plant personnel indicted that there has been spillage at most of 

the areas at the plant at some time during Koppers' operation. 

-9-
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RECOMMENDATIONS 

o Estimate or test emissions from railcar unloading. If 

missions are found to be in excess of 25 tons per year, apply for 

a permit to operate an air emissions source. 

o Label all drums containing asbestos. 

o Dispose of all asbestos stored at the plant as soon as 

possible. 

o Before demolishing any other asbestos containing 

structures, notify the Director of DER and the Administrator of 

EPA of the start and finish dates of the project,as well as the 

amount of asbestos to be removed. 

o Apply for a permit to discharge wastewater to the City of 

Portland POTW. 

o Obtain a copy of the renewed NPDES permit from the DER. 

o Notify the DER of the changes made to the wastewater 

handling system. 

o Check to see if the Portland POTW has a NPDES or WPCF 

permit. If so, determine if the plant's NPDES discharge can be 

converted to a POTW discharge. 

o Collect laboratory solvents instead of putting them in the 

sink drain. If necessary, dispose of these through a registered 

laboratory waste disposal company. 

o Label the four drums of hazardous waste. 

-10-
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o Dispose of the drums of waste immediately. 

o Sample the contents of all stray drums at the plant and 

dispose of them properly. 

o Clean sludges out of all unused tanks and dispose of 

the sludges properly. Dismantle any tanks which will not be used 

in the future. 

o Initiate a hydrogeologic investigation of the plant 

site to determine the amount and extent of subsurface 

contamination. In particular, scrutinize the former dump area, 

the former leach field, the area around the railcar unloading 

tracks, the tank farms and the area affected by the diesel line 

rupture. Make a determination of the source of any 

contamination, and whether it was introduced by Koppers. 

-11-
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SUMMARY 

Koppers' Northwest Terminal plant is in compliance with most 

environmental regulations. There are no significant air 

emissions sources, although some testing or calculations may be 

necessary to determine the need for an air emissions permit for 

the railcar loading/unloading process. Asbestos regulations have 

not been observed by the plant during the removal of insulations 

from pipes. 

The plant's NPDES discharge is in compliance with limitations 

stipulated in the permit, even though the plant does not have a 

copy of the current permit. The wastewater handling system has 

been changed since the permit was issued, and this may affect the 

status of any permit renewals. It may be possible to eliminate 

the NPDES permit by obtaining a permit to discharge to the 

Portland POTW. 

Spill clean up constitutes the bulk of hazardous wastes generated 

by the plant. Several drums of waste are improperly stored at 

the plant. Because of this, nearly all requirements regarding 

the storage of wastes are being violated. 

Although there are some non-compliance situations at the 

Northwest Terminal, they can probably be cleared up with little 

effort. 

-12-
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APPENDIX A 

Information requested from the plant before the review. 
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APPENDIX B 

Interview: Jordan Dern , Environmental Coordinator 
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.KOPPE~S COMPANY ENVIRONMENTAL REVIEW 

INTERVIEW OF 

Jordan M. Dern 

FACILITY NAME 

Northwest Terminal 

INTERVIEWED BY 
· . 

Rggert Aneersen 

Gary Edwarda 

-. 
D ATE .... D .... e:oL.c ..... e ..... m""'b=erL..--l'~3 ..... j ..... 'L.;I9.Q.8 ... 5 __ 
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ENVIRONMENTAL REVIEW 

AIR 

1. permits See below 

2. consent orders 
\ 

. 3.. c ~·ongoing negotiations 

4. 

5. 

6. 

7. 

8. 

9. 

1. 

e 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

31-d pa rty com pia ints 

lawsuits 

residues disposal 

planned expansion 

odors 

hazarpous air pollutants 

A permit to operate the boiler and boiler house compressor is on file with .the 
City of Portland. 

No. 

None. 

None. 

None. 

None. 

A pencil pitch storage building is being constructed. 

Some creosote odors are evident. 

None. 
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ENVIRONMENTAL REVIEW 

WASTEWATER 

e 
1. permits See below 

2. consent orders 

3 • 
. .of'lgoi.ng neg~tiations, 

4. 3rd pa,-ty complaints 

5. lawsuits 

6. BAT 

7. residues disposal 

8. spill prevention 

9 •. storm runoff 

10. sanitary wastewater 

11. 129 toxic pollutants 

12. pretreatment (POTW) e 
1. There is a NPDEs permit to discharge tank farm water to a stream southeast of the -plant. 

2. NOl')e. 

3. None. 

,4., None. 

5. None. 

6. No. 

7. None 

8. A spill prevention plan is on file. 

9. Storm water infiltrates the ground as flows toward the Williamette River. Tank farm 
runoff is collected and discharges through the NPDEs. 

10. Pumped to the City of Portland POTW. 

11. Not done. 

12.one. 
". 

.. 
NWT 002446 



e, 
I Non-Hazardous 

1. quantity 

·2 • ~"q,ua!ity .... . 

3. disposition 

4. i"ssues 

Hazardous 

1. RCRA A&S permit 

2. quantity 

3. quality 

4. consent orders 

5~ ongoing negotiation 

6. 3rd party complaints 

7. lawsuits 

8. disposition 

9. monitor wells 

ENVIRONME"NTAL REVIEW 

SOLI D WASTES 

Non- Haza rdous 

\ 
"1. Unknown. 

2. Plant trash 

3. Unknown 

4. None. 

See below 

Hazardous 

See below 

1. The, pa rt A appl ication was withdrawn. 

2.' Unknown - spill cleanup is the only hazardous waste generated. 

3 .. Spill cleanup - U 051. 

4. None. 

5. None. 

6. None. 

_None. 

8. Wastes are not disposed regularly. 

9. None. 

:. 
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ENVIRONMENTAL REVIEW 

EN\! IRONMENT AL LEGAC I ES 

e-, --------------------~ 
1. CWA spill reports See below 

2. Superfund spill reports 

. 3.' 'Sup.el:fund sites on plant 

4. gdwtr. contamination 

5. consent orders 

6. ongoing negotiations 

7. 3rd party complaints 

8. lawsuits 

9. plant ,history 

10. stratigraphy .. 

e 
1. None within the, last two years. 

2~ None. 

4. Probably. 

, 5! None. 

6. None .. 

7. None. 

8. None.' 

9.' , See report - history section. 

10. Unknown. 

" 

" 
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e 
1. source 

2. quantity 

3. ~public supply -
4. iss~es 

5. fire protection 

1. responsibility 

2. . staff 

3. reporting 

·. ENVIRONMENTAL REVIEW 

WATER SUPPLY 

1. 

\- 2. 

3. 

4. 

5. 

City of Portland 

Unknown 

City of Portlan .. d. 

None. 

Unknown. 

ENVIRONMENTAL MANAGEMENT 

1 . Jordan Dern. 

2. John Oxford, plant manager 

3. Jordan Dern. 

NWT 002449 



't . 

. -

APPENDIX C 

Questionnaire 

NWT 002450 



CLEAN AIR ACT 

NORTHWEST TERMINAL PLANT 

Emissions Inventory 

1. Have all the air emission points in the plant been 
and tabulated? If so, obtain a copy of the tabulation. If 
the information is available, but scattered, a reasonable 
attempt should be made to collect and tabulate as much as 
possible. No. The boiler, which burns natural gas, 
the storage tanks and railcar unloading are emission sources 
at the plant. A formal tabulation does not exist. 

2. Has the following information on each point source been 
inventoried: No. 

stack height? 
stack diameter? 
stack temperature? 
stack velocity? 
control equipment type? 
control efficiency? 

3. Have the emissions from each point been determined either by 
stack testing or calculation? If so, obtain a copy and 
determine how current the emission estimates are. No. 

4. What are the annual fuel usages for the plant? Unknown. 
Natural gas is burned in the boiler. Oil is used as standby 
fuel for the boiler. 

Type of 
Fuel 

Annual 
Consumption % Ash % Sulfur 

5. Have the annual plantwide emissions (including fugitive) for 
the following pollutants been estimated or calculated? If 
so, please provide: 

Emission Rate (if known) 
Pollutant Tons/Year 

Carbon Monoxide 
Nitrogen Oxides 
Sulfur Oxides 
Lead 
Particulates 
Volatile Organic Compounds 

-1-
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Emissions Sampling/Testing 

11. Is any stack testing performed at the plant on a routine 
basis? If so, detail. No. 

12. Is the fuel at the plant sampled and analyzed for any 
parameter on a routine basis? If so, detail. No. Natural 
gas is used. Fuel oil is dept in storage as backup fuel. 

13. Have there been any 
over the past year? 
regulatory agency? 
keeping. Unknown. 

emissions in excess of the allowable 
If so, were they reported to any 

Detail reporting procedures and record 

Special Regulatory Orders 

14. Are any of the operations at the plant currently covered hy 
any Consent or Administrative Orders or variances regarding 
air pollution issues? If so, detail each order or variance. 
No. 

Ambient Monitoring 

15. Has ambient monitoring for any air pollutant been 
performed? If so, detail. No. 

Episode Plans 

16. Does the plant have on file an episode action plan to be 
used in the event of air pollution episodes occurring in 
its area? If so, detail. No. 

Miscellaneous 

17. Are startup/shutdown reports submitted to any regulatory 
agency? If so, detail. No. 

18. Does the plant employ a certified smoke reader? No. 

19. Is any construction or plant modification planned in the 
near future? If so, detail. No. 
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20. Is the Bubble Policy applied to any of the sources at the 
plant? If so, explain. No. 

21. Does the plant currently have any emission reduction 
credits? If so, explain. No. 

22. Have there ever been any complaints from neighbors regarding 
odors or noise? Are the complaints of a relatively 
consistent frequency? Has any program been established to 
deal systematically with neighborhood complaints? What 
actions have been taken to eliminate the causes of the 
odors and/or noise leading to complaints? Yes. A neighbor 
(approximately five miles away) complained, and the 
Department of Environmental Quality engineer "traced" the 
odor to the Koppers plant by driving along the road until he 
no longer smelled the odor. The source may have been from a 
tank car heating during the weekend without a cover on the 
hatch. 

23. Has there ever been a lawsuit filed against the plant by any 
regulatory agency or third party as a result of alleged 
problems with air emissions fromt he plant? Problems would 
include respiratory problems, clean-up costs, other health 
effects, etc. No. 
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ASBESTOS 

NORTHWEST TERMINAL PLANT 

1. List all structures at the facility that contain asbestos 
or insulation which could contain asbestos. Many of the 
pipes and lines in the plant are insulated with asbestos. 

2. Has the amount of asbestos or insulation been calculated 
in any of these structures? No. 

3. As a result of manufacturing, demolition, renovation or 
other facility operations, has any asbestos material been 
disposed? No. Approximately 15 drums of asbestos material 
is stored at the plant. This material is double-bagged in 
labeled bags, and these bags are in drums. The drums are 
not labeled. 

If so: 

Was any regulatory agency notified? 

Who was notified? 

When were they notified? 

How much asbestos-containing material was involved? 

When was it disposed? 

Where was it disposed? 

How was it handled? 

Were any labeling or warning signs used? 

Has asbestos been transported off-site? If so, are 
manifests available? 

Are asbestos handling training records maintained on 
file? 

Were any renovation or demolition under order of a 
state or local agency because the structure was 
unsound? 

IF ASBESTOS IS NOT USED IN MANUFACTURING, GO TO NEXT SECTION. 
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4. Has asbestos or asbestos material ever been used in any 
manufacturing operations at the facility? If so, please 
list. 

5. Are there any visible emissions resulting from these 
operations? 

6. Are there any collection devices at the facility to control 
asbestos emissions? If so, list them and their rated 
efficiencies. 

7. Are there any measurements taken to monitor these collection 
devices (i.e., differential pressure, air flow, 
emissions, etc)? 

8. Has the amount of asbestos sent to the control device ever 
been quantified? 

9. Is the collection device permitted? If so, please include 
permitting agency, the permit or license number, and the 
expiration date{s). 
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Asbestos 
Benzene 
Coke Oven Emissions 
Others 

No. 

6.· Is an annual emissions report of any type submitted to a 
state or local agency? If so, describe the contents and 
to whom submitted. No. 

Federal Permit Requirements 

7. List all construction or modification which took place at 
the plant which resulted in either the addition of a new 
emission source or the increase in emission from an existing 
source. None. 

8. For each of projects listed above, were any construction 
permits received? If so, please list and indicate either 
Prevention of Significant Deterioration (PSD) or non
attainment new source review. N/A. 

Other Air Permits 

9. Obtain a list of all the air construction or operating 
permits currently on file at the plant, including the permit 
numbers and expiration dates. A permit to operate exists 
for the air compressor in the boiler house. A permit to 
operate the boiler also has been filed. These are both 
filed with the City of Portland. 

Continuous Emissions Monitoring 

10. Are any of the emission sources at the plant equipped with 
continuous emissions monitoring systems? If so, detail each 
as to type, purpose, maintenance, calibration, and other 
pertinent data. No. 
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CLEAN WATER ACT 

NORTHWEST TERMINAL PLANT 

Identification of Discharges 

1. List below all discharges of waters from the plant, whether 
clean or contaminated, and identify the receiver of each 
(surface water, storm sewer, POTW, spray field, etc): 

Discharge Description 

Surface water 

Tank farm runoff and 
wastewater, boiler blowdown 

Sanitary wastewater 

Lab sink drain 

Receiving Entity 

Some to city sewer. Some 
to Willamette River. 

Unnamed creek southeast 
of plant - flows to 
Willamette River 

City of Portland POTW. 

Tank farm sump - to southeast 
creek. 

2. Which of the above are covered by permits relating to 
wastewater discharges? Identify permit number, issuing 
agency, and expiration date. Include surface water, 
storm sewer, POTW, spray field, etc. 

Discharge 
Description 

Tank farm runoff 

Permit 
Number 

NPDES? 

Agency 

Oregon DEQ 

IF NO SURFACE WATER DISCHARGE, GO TO QUESTION 18. 
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Expiration 
Date 

? 
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Discharges to Surface waters 

3. For any permit identified in Question 2 above, has any 
renewal permit application been filed with an environmental 
regulatory agency? If so, identify the permit number, 
agency to which the application was sent, and date of 
submittal. Renewal was applied for on June 28, 1984. No renewed 
permit is on file. 

Permit 
Number Agency 

Submittal 
Date 

4. Have any modifications or process changes taken place 
since the issuance of any wastewater discharge permits 
which may have changed either the quality or quantity of 
the discharges? If so, detail, including whether or not 
the environmental agency was notified and when. Yes. Wastewater 
is pumped into holding tanks. A sample is taken from the tanks 
and water is only discharged after the sample results are 
received and indicate that the water is within limits established 
in the original NPDES permit. water is pumped from the holding 
tanks to discharge 001 (unnamed creek). 

5. For each permitted discharge explain in detail the self
monitoring program used by the plant including date, time 
and exact location of sampling, sampling methods, sampling 
personnel, sample preservation, chain of custody, analytical 
laboratory used, date of analyses, name of analyst and lab 
report distribution. The plant does not self-monitor the 
discharge. Samples are sent to Coffey Labratories in 
Portland. They analyze the samples for pH, oil and grease, 
and phenols. 

6. What analytical procedures are used for each parameter? Unknown. 

7. Who is responsible for completing any standard "Discharge 
Monitoring Report" (DMR) or any other self-monitoring report 
to environmental agencies? John Oxford, plant manager. 
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8. Who signs the DMRs or other reports submitted? John Oxford, 
plant manager. 

9. Is self-monitoring conducted more frequently than required 
by any permits? If so, what test methods are used for the 
extra analyses and are the results sent to the regulatory 
agency? Samples are not taken according to permit requirements. 
They are taken as grab samples when the plant needs to discharge 
water from the storage tanks. 

10. If onsite laboratory facilities are used, explain in detail 
any Quality Assurance/Quality Control (QA/QC) procedures 
used. N/A. 

11. Over the past two years have any analytical results 
indicated non-compliance with any permit limitation? 
If so, detail the actions taken in response to such 
information including: 1) whether it was noted on any 
self-monitoring form 2) whether the cause of non-compliance 
was noted 3) corrective action taken 4) whether the period 
of non-compliance was noted 5) how long it took (or will 
take) to come into compliance 6) any steps taken to avoid 
any recurrence. Yes. Oil and grease was out of compliance, and 
noted on the DMR. Since the system has been changed over, 
nothing has been out of compliance. 

12. Is effluent quality for any discharge subject to non
compliance due to plant operations which are not reasonably 
controllable? If so, has the plant ever experienced such 
an "upset" condition? If so, what are the frequency of the 
"upset" conditions? Detail the procedures instituted in the 
event of an "upset" condition including: 1) any 
notification to environmental agencies 2) the cause of 
the "upset" 3) the content of any notification 4) when the 
notification was made 5) whether any written report was 
filed and when it was filed 6) remedial measures taken. No. 
However, runoff from the hillside and road south of the plant may 
be introducing oil and spetic tank effluent into the tank farm 
wastewater collection area. 

13. Have any portions of wastewater treatment facilities ever 
been bypassed intentionally? If so, detail each bypass 
including: 1) whether or not an environmental agency was 
notified and when 2) what was the reason for the bypass 
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3) was the bypass the only alternative available to the 
plant 4) when did the plant become aware that the bypass 
was necessary. No. However, wastewater piping system shattered 
in a freeze and the system will be bypassed until the system can 
be repaired. 

14. Has a Polynuclear Aromatic Hydrocarbon (PAH) scan been run 
on any of the plant discharges or the presence of the 
following specific pollutants? If so obtain a copy of the 
monitoring results. No. 

Volatiles 
Acrolein 
acrylonitrile 
benzene 
bromoform 
carbon tetrachloride 
chlorobenzene 
chlorodibromomethane 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
dichlorobromomethane 
l,l-dichloroethane 
1,2-dichloroethane 
l,l-dichloropropylene 
1,2-dichloropropylene 
ethylbenzene 
methyl bromide 
methyl chloride 
methylene chloride 
1,1,2,2-tetrachloroethane 
tetrachloroethylene 
toluene 
1,2-trans-dichloroethylene 
l,l,l-trichloroethane 
1,1,2-trichloroethane 
trichloroethylene 
vinyl chloride 

Base/Neutral 
acenaphthene 
acenaphthylene 
anthracene 
benzidine 
benzo (a) anthracene 
benzo(a)pyrene 
3,4-benzofluoranthene 
benzo (ghi) perylene 
benzo(k)fluoranthene 
bis(2-chloroethoxy)methane 
bis(2-chloroethyl)ether 

-4-

Acid Compounds 
2-chlorophenol 
2,4-dichlorophenol 
2,4-dimethylphenol 
4,6-dinitro-o-cresol 
2,4-dinitrophenol 
2-nitrophenol 
p-chloro-m-cresol 
pentachlorophenol 
phenol 
2, 4, 6-trichlorophenol 

Pesticides 
aldrin 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
dieldrin 
alpha-endosulfan 
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bis (2-ethylhexyl) phthalate 
bis(2-chloroisopropyl)ether 
4-bromophenyl phenyl ether 
butylbenzyl phthalate 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
dibenzo(a,h) anthracene 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
3,3'-dichlorobenzidine 
diethyl phthalate 
dimethyl phthalate 
di-n-butyl phthalate 
2,4-dinitrotoluene 
2,6-dinitrotoluene 

beta-endosulfan 
endosulfan sulfate 
endrin 
endrin aldehyde 
heptachlor 
heptachlor epoxide 
PCB-l242 
PCB-1254 
PCB-1221 
PCB-l232 
PCB-l248 
PCB-l260 
PCB-lOl6 
toxaphene 

di-n-octyl phthalate 
l,2-diphenylhydrazine (as azobenzene) 
fluroranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno (l,2,3-cd)pyrene 
isophorone 
napthalene 
nitrobenzene 
N-nitrosodimethylamine 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 
phenanthrene 
pyrene 
1,2,4-trichlorobenzene 

other Toxic Pollutants 
Antimony, Total 
Arsenic, Total 
Beryllium, Total 
Cadmium, Total 
Chromium, Total 
Copper, Total 
Lead, Total 
Mercury, Total 
Nickel, Total 
Selenium, Total 
Silver, Total 
Thallium, Total 
Zinc, Total 
Cyanide, Total 
Phenols, Total 
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15. Are records kept on: 1) all calibration and maintenance 
of equipment used to monitor 2) reports required by the 
permit 3) all information required for permit application 
completion? If so, detail. The only records kept are DMR's. 
These are kept at the plant. 

16. How long are the records retained? Forever. 

17. Are the following operation and maintenance conditions at 
wastewater treatment units met? The wastewater collection system 
at Northwest Terminal is not listed as a wastewater treatment 
system. 

a. Are standby power or equivalent prOV1S10ns in place 
and available? Yes No ---

b. Are alarm systems in place in operational to alert 
personnel to power or equipemnt 
failure? Yes No ---

c. Are all wastewater treatment units currently in 
service? Yes No ---

d. Is the wastewater treatment operating staff trained, 
qualified, and if required by the total authority, 
certified? Yes No ---

e. Are procedures in place to train new operators? 
Yes No ---

f. Are files kept to document training of operators? 
Yes No ---

g. Is an O&M Manual kept? Yes No ---

IF NO POTW DISCHARGE GO TO QUESTION 27. 
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18. For each discharge to a POTW, answer the following: 

a. Does the discharge present a fire or explosion 
hazard? Yes No X 

-;;.;;......-

b. Does the discharge present a corrosion or potential 
structural damage hazard? Yes No X 

c. What is its pH range? unknown 

d. Does the discharge contain solids or viscous materials 
such that sewer obstruction or treatment plant inter-
ference are possible? Yes No X 

e. Does the discharge contain any pollutant of such 
strength and volume so as to interfere with the POTW 
treatment process? Yes No X 

f. What is the temperature range of the discharge? ambient 

19. For each discharge to a POTW explain in detail the 
monitoring program used by the plant including date, 
time and exact location of sampling, sampling methods, 
sampling personnel, sample preservation, chain of custody, 
analytical laboratory used, date of analyses, name of 
analyst, and lab report distribution. None. 

20. What analytical procedures are used for each parameter? N/A. 

21. Are monitoring reports sent to any environmental agency? 
If so, include the names of those responsible for preparing 
and signing the reports and the frequency of submittals. No. 

22. If onsite laboratory facilities are used, explain in detail 
any QA/QC procedures used. N/A. 
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23. Over the past two years, have any analytical results 
indicated non-compliance with any permit location? 
If so, detail actions taken in response to such in
formation including: 1)whether it was noted on any 
monitoring report 2) whether the cause of the non-compliance 
was noted 3) corrective action taken 4) whether the period 
of non-compliance was noted 5) how long it took (or will 
take) to corne into compliance 6) any steps taken to avoid 
any recurrence. N/A. 

24. Has a Polynuclear Aromatic Hydrocarbon (PAH) scan been run 
on the discharge or does the plant have any monitoring data or 
knowledge of the presence of the following specific 
pollutants? If so obtain a copy of the monitoring results. No. 

(See list on Page 3, #14 for list of chemicals). 

25. Are records kept on: 1) all calibration and maintenance 
of equipment used to monitor 2) any required reports? 
If so, detail. N/A. 

26. How long are all the records retained? N/A. 
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LAND APPLICATIONS OF WASTEWATER (SPRAY FIELDS, EVAPORATION 
PONDS,) IF NO LAND APPLICATIONS, GO TO QUESTION 31. 

27. For every land application of waste water explain any 
monitoring program used by the plant, including date, 
time and exact location of sampling, sampling methods, 
sampling personnel, sample preservation, chain of custody 
laboratory used, date of analyses, name of analyst, and 
lab report distribution. N/A. 

28. If onsite laboratory facilities are used explain any 
QA/QC procedures used. N/A. 

29. Has a Polynuclear Aromatic Hydrocarbon (PAH) scan been run 
on the discharge, or does the plant have any monitoring 
data or knowledge of, the presence of the following specific 
pollutants. If so obtain a copy of the monitoring results 
or a guestimate of the concentration. N/A. 

(See list on Page 3, #14 for list of chemicals). 

30. How long are all the records retained? N/A. 
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Spill Prevention Control and Countermeasures (SPCC) Plans 

31. Does the plant have a SPCC Plan on file? 
Obtain a copy. No. 

Miscellaneous 

32. Has a non-point source control plan been prepared for the 
site that identifies best management practices for control 
of non-point source pollution? If so, obtain a copy. No. 

33. Are environmental baseline studies conducted or available 
on surrounding waters? If so, detail. No. 

34. Obtain a list of chemicals used for boiler blowdown and 
cooling tower water. Sodium sulfite (Chemex 171), Sodium 
metaphosphate (Chemex 158) and Sodium Hydroxide (Chenex 193). 
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RESOURCE CONSERVATION AND RECOVERY ACT 

NORTHWEST TERMINAL PLANT 

waste Identification and Notification 

1. Please list all wastes generated and their source. 

waste 

Trash 
Asbestos 
Sludges, contam
inated soil 

Source 

office wastes 
piping demolition 
spill cleanup 

Classification 

non-hazardous 
non-hazardous 
hazardous (U051) 

2. Has the U.S. EPA Regional Administrator been notified 
that the facility manages hazardous waste? The Part A 
Application has been withdrawn from regulatory agencies. 

3. Has the EPA identification number been received? If so, 
indicate the number. 

Hazardous waste Generators 

4. Are hazardous wastes isolated from other solid wastes? Yes. 

5. Does the plant ship chemical waste off-site? If so, 
identify the primary off-site facility(s) for each 
waste. No. 

6. Is a uniform manifest system being used for off-site 
shipment of non-hazardous chemical waste? No. 

7. Is a uniform manifest system being used for off-site 
hazardous waste shipment? No wastes have been shipped. 

8. Does the manifest include the following information? N/A. 

Manifest document number. 
Generators name, mailing address, and telephone 
number. 
Generator EPA I.D. Number. 
Transporter(s) name and EPA I.D. Number. 
Disposal facility, name, address, and EPA I.D. 
Number. 
Alternate TSD Facility name, address, and EPA 
I.D. Number. 
If undeliverable, instructions to return to the 
generator. 
waste information required by DOT, such as 
shipping name, weight or volume, type and number 
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of containers. 
Emergency information such as special handling 
instructions, etc. 
DOT and EPA Certification. 

Does the generator sign and date all manifests? Who 
signs for the generator? 

Does the plant obtain a handwritten signature and date 
of manifest acceptance from the initial transporter? 
Who signs for the transporter? 

Do returned copies of the manifest include the TSD 
Facility's owner/operator signature and date of 
acceptance? 

9. Is an exception report policy in place in the event that 
a manifest copy is not returned from the designated 
facility? If so, please describe. No. 

10. List any outstanding exception report cases. N/A. 

Facility Waste Type Date Shipped 

11. How long are the manifests, annual and exception reports, 
test results and analyses kept on file? N/A. 

12. What labeling is placed on drums holding hazardous waste? 
(i.e., dated, type of waste, I.D.,etc). None. 

13. Does the plant have the required placards to offer the 
transporters? No. 

14. Describe any waste accumulation area. Include diking, 
sumps, fence, roofs, etc. What is the capacity of the 
diked area? wastes are kept in drums in a metal building 
with a concrete floor. The drums are inaccessable ••• they 
are completely surrounded by bags of sodium sulfite. 

15. What is the average time for storing any specific 
hazardous waste? Wastes have been stored for six to eight 
months because of a delay in finding a disposal location. 
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16. If you don't have a hazardous waste storage permit, is 
there a tracking mechanism to assure that wastes are 
accumulated on site for less than 90 days before shipment? 
No. 

Transportation Requirements 

17. List all transporters, including Koppers, and EPA 
I.D. numbers. None as of yet. 

18. Are any hazardous wastes transported by water or rail? No. 

19. How long are copies of the records kept? No records have 
been generated yet. 

20. For accidental spills involving a Koppers transporter, 
what procedure has been established to report the 
incidents to regulatory agencies? None. 

Treatment, storage and Disposal (TSD) Facility Requirements 

IF NOT A TSD FACILITY, GO TO QUESTION 28. 

21. List all TSD facility operations at the plant. N/A. 

Was it in 
Existence 

Facility on 11/19/80? 

Was a 
Regulatory 
Agency 
Notified by 
8/19/80? 

Did you have 
Interim Status 
(Part A 
by 
11/19/80? 

22. If there are any facilities listed which have not met 
all three requirements state why. N/A. 

23. Do any of the TSD facilities have final permits? If so, 
please list. N/A. 
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Facility Agency 
Permit 
Number 

Expiration 
Date 

24. Does the plant maintain a copy of waste analysis plan at the 
facility? If so, does it include: N/A. 

Parameters for which each waste will be analyzed. 

Test methods used to test for these parameters? 

Sampling method used to obtain the sample. 

Frequency with which the initial analyses will be 
reviewed or updated. 

25. Has a RCRA Part B permit application been requested by any 
environmental regulatory agency? N/A. 

26. Has a RCRA Part B permit application been submitted to any 
environmental regulatory agency? If so, to what agency(s) 
and on what dates? N/A. 

27. Are there any outstanding permitting issues needing special 
attention? N/A. 

28. When was the most recent EPA or DER inspection and what were 
the results? Explain any non-compliance situations, 
problems, or penalties arising from the inspection. In 
October, 1985, the DEQ/OSHA inspected the plant for safety. 
No violations were cited. 

29. What actions were or are being taken to bring any non
complying facilities into compliance? N/A. 

30. Does the facility provide adequate security through 

24-hour surveillance system (e.g. television 
monitoring, guards). Yes. 

Artificial or natural barrier around the facility. 
Yes. 
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Controlled entry. Yes. 

warning signs. No. 

31. Is a written procedure for inspecting plant operations main
tained at the facility? If so, does it include inspection 
of: No. 

Monitoring equipment? 

Safety and emergency equipment? 

Security devices? 

Dikes, containers, tanks, emissions, impervious pad, 
etc? 

32. Does a log documenting this plant inspection exist? Does 
it include: No. 

Date and time of the inspection? 

Name of inspector? 

Notation of observations? 

Date and nature of remedial action? 

33. How long are plant inspection logs maintained on file? N/A. 

34. Does the plant maintain personnel training records for 
each person working in hazardous material areas? How 
long are these records kept on file? No. 

Do these records include: 

Who performed the inspection? 

Job title and description of each position? 

When each person began working in hazardous 
waste areas? 

Description of type, date, and amount of training? 

35. Is the personnel training annually updated? No. 

Contingency Plan -- (Obtain a copy) 
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36. Has a fire, explosion, or any unplanned release of hazardous 
waste ever occurred? If so, detail any actions taken in 
response, including clean-up and notification to 
environmental agencies. Was the incident documented? No. 

37. Is there an emergency coordinator on site at all times? 
Who? Yes. John Oxford, plant manager, during business 
hours. Guard during off-hours. 

38. Is the facility equipped with the following: No. 

An easily accessible internal communication or 
alarm system? 

Telephone or two-way radio? 

Portable fire extinguishers? 

39. Has the facility made arrangements with the local 
authorities to familiarize them with characteristics 
of the facility including: No. There is a yearly 
inspection by the fire department. 

Facility layout? 

Properties of hazardous materials handled? 

Places where facility personnel would normally 
be working? 

Possible evacuation routes? 

40. Is there a designated primary police and fire authority? 
Yes. Portland City Fire and Police departments. 

41. Does the plant have agreements with state emergency response 
teams, emergency response contractors and/or equivalent 
suppliers? An on-call contract is maintained with Riedell. 
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42. Has the plant arranged to familiarize local hospitals with 
the properties of hazardous waste handled and type of 
injuries that could result from releases at the facility? 
No. MSDS for pencil pitch was supposedly channeled to the 
hospital through the union hygenist. 

43. If the State or local authorities decline to enter into such 
an arrangement, is this entered in the operated record? No. 

Operating Record 

44. Does the plant keep a written operating record of hazardous 
waste areas at the facility? Review the record. Does it 
include: N/A. 

Description and quantity of each hazardous waste 
received or generated? 

Location and quantity of each hazardous waste at each 
location? 

Records and results of waste analyses? 

Report of incidents involving implementing the 
contingency plan? 

Records and results of required inspections? 

Monitoring, testing, or analytical data? 

Closure and post-closure plans? 

Closure cost estimates? 

Post-closure cost estimates? 

Groundwater Monitoring 

45. Does a groundwater monitoring system exist at the facility? 
No. 

46. Is a groundwater sampling and analysis plan on file at the 
facility? Does it include procedures for sample collection, 
preservation, shipment, analysis, chain of custody control 
and quality assurance/quality control (QA/QC) procedures? 
No. 
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47. If a monitoring system does exist, please describe the 
location of the sampling points, frequency of sampling, and 
parameters to be analyzed. N/A. 

48. Are annual reports of the groundwater sampling plan 
submitted to any environmental regulatory agency? If so, 
detail. N/A. 

49. What are the results of the most recent groundwater 
monitoring tests? Have they been reported to the 
appropriate regulatory agency? N/A. 
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CONTAINERS CHECKLIST 

NORTHWEST TERMINAL PLANT 

1. Have any damaged or leaking containers ever been found 
at the storage or accumulation facility? If so, how 
is the waste managed? No. 

2. What type of containers are used for holding corrosive 
wastes? N/A. 

3. How often are the container storage or accumulation areas 
inspected? They are not inspected. 

4. Does an inspection log exist indicating the frequency of 
inspection of the hazardous waste area? No. 

5. How far from the plant property line is the storage or 
accumulation facility located? Approximately 50 feet. 

6. Describe the procedures followed when a container is 
re-used with a different hazardous waste. Not done. 

7. Describe how incompatible wastes are stored. N/A. 

8. Describe how the containers are grouped and their maximum 
height. Are reactive or ignitable wastes stored in any of 
the containers? Four drums are on pallets and surrounded by 
sodium sulfite. 
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TANKS CHECKLIST 

NORTHWEST TERMINAL PLANT 

1. Are there any tanks which are not being used? Describe 
the contents. Are there any tanks which the plant no 
longer plans to use? If yes, has all material and residue 
been removed from these tanks, discharge control equipment 
and discharge confinement structures? Yes. 

77,000 gallon tank with anthracene and creosote sludge. 
#1 tank has 30,000 gallons of sludge. 
#66 tank has 9,000 gallons of crystalline creosote sludge. 
#101 tank has 78,000 gallons of crystalline creosote sludge. 
#19 tank has 700 gallons of tar and water. 
#2 tank has 19,000 gallons of tar, creosote and water. 
An unnumbered tank is empty and unused. 
Two tanks in the southeast corner of the plant are 
unidentified. 
There is about 1,000 gallons of sludge in the old 
distillation column. 

2. List any tanks which are underground or partially buried 
at the plant and describe any monitoring system in place 
to detect leakage. There are none. 

3. Are tanks presently used to treat or store hazardous waste? 
No. 

4. For all above ground open top tanks answer the following: 
There are no open-top tanks. 

Do they have 2 feet (60 cm) freeboard? 

Are they within a containment structure (e.g. 
dike or trench)? 

Are they equipped with a drainage control system? 

Are they equipped with diversion structure? (e.g., 
feed cutoff or by-pass to a stand-by tank)? 

5. Are any of the tanks continuous feed? No. 

If yes, is it equipped with a means to stop inflow 
(e.g., feed cutoff or by-pass to a stand-by tank)? 
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6. Is the tank used to store waste exclusively? No. 

If no, list the various materials stored in the 
tank. 
Are waste analyses available? 

Inspections 

7. How often does the plant inspect the following? Never. 

Discharge control equipment (e.g. feed cut-off, 
by pass and/or drainage system)? 

Monitoring equipment (e.g. pressure and temperature 
gases)? 

Level of waste in each tank? 
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POLYCHLORINATED BIPHENYLS (PCB's) 

NORTHWEST TERMINAL PLANT 

1. Are PCB's processed or used in any of the plant's 
operations? How are they contained? No. 

2. List any transformers which may contain PCB's. All 
transformers we owned by the utility company. 

3. Are records of transformer inspections maintained? 
Review the records for the following information. N/A. 

Transformer location. 
Date of each transformer visual inspection and 
the date that a leak was discovered. 
Person performing the inspection. 
Leak location. 
Estimate of the amount of dielectric fluid released 
from any leak. 
Date and description of cleanup. 

4. Do any of the heat transfer systems in the plant contain 
PCB's? Detail the PCB concentration and the frequency of 
testing. If the PCB concentration is greater than 50 ppm, 
detail the clean-up procedures. N/A. 

5. Do any of the hydraulic systems in the plant contain PCB's? 
Detail the PCB concentration and the frequency of testing. 
If the PCB concentration is greater than 50 ppm, detail the 
clean-up procedures. N/A. 

6. Do any of the electromagnets, switches, voltage regulators, 
and circuit breakers contain PCB's? Detail the PCB con
centration and the frequency of visual inspection. N/A. 

7. Are PCB containers, transformers, capacitors, hydraulic 
systems, heat transfer systems, and storage areas marked 
with an approved PCB label? Are poles or protected areas 
containing any of the above marked with an approved PCB 
label? N/A. 

-1-
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8. Are PCB's stored before disposal? Detail the type of 
PCB's and the dates of storage and disposal. Does the 
storage facility include: N/A. 

Adequate roof and walls? 
Adequate floor with a six-inch high continuous curb? 
No drain valves, floor drains, expansion joints,etc? 
Floors and curbing constructed of continuous smooth 
and impervious materials? 
Not located on the 100 year flood plain? 

9. How often are PCB articles and containers in storage 
checked for leaks? Is a record kept of these inspections? 
N/A. 

10. Have PCB's from the plant been disposed of or planned to 
be disposed of? What disposal method was used for each item 
containing PCB's? N/A. 

11. What records are available at the plant which indicate 
where, how, and how much PCB's were disposed? N/A. 

12. Are any reports submitted to a regulatory agency? N/A. 

-2-
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SUPERFUND 

NORTHWEST TERMINAL PLANT 

1. Is the plant currently involved with any Superfund 
litigation or negotiations? 

Detail, including environmental agency involved, 
Pittsburgh personnel involved, type of work already 
initiated, type of Superfund action, etc. 

No. 

2. What procedures are used by the plant in procuring off-site 
chemical waste disposal services. Include Pittsburgh 
personnel involvement, whether a contract is signed, and 
whether this contract is handled on a case-by-case or 
yearly basis. 

John Oxford calls a hauler when he has wastes to dispose of 
(Rydell International). They are a licensed hauler and are 
hired on a case-by-case basis. 

3. What records have been kept with respect to the chemical 
waste disposal practices in the past (weigh tickets, work 
orders, invoices, copies of checks, purchase orders, bills 
of lading, contracts, permits, manifests, etc)? Any records 
prior to December 31, 1981 are to be transported to 
Pittsburgh and maintained by the Law Department. 

Documents including manifests have been sent to the Law 
Department. 

4. Does the plant have an established policy on the retention 
of records pertaining to chemical waste shipments? Detail. 

No. As manifests are returned, they are filed at the plant. 

5. Have all the individual disposal areas used by the plant 
been identified in the "Eckhardt Study" (see attached 
tables)? Have all the haulers used by the plant been 
identified? 

If not, list and describe all others. 

Yes. 

-1-
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7. Explain the procedures that are established at the plant to 
assure that any "release" to the environment of a 
"reportable quantity" of any material is reported to the 
National Response Center. 

No procedures are established. The wastes are drummed for 
disposal and hauled away. 

8. Has the plant had any releases of chemicals over the past 
two years? 

Was the release of a chemical in the amount of a reportable 
quantity and was it reported to the National Response 
Center? Obtain a copy of the written report. 

No. 

9. Do you pay a hazardous waste tax? 

Yes, for the state of Oregon. 

-2-
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• ECKHARDT DISPOSAL ~CATIONS 
. Site Name Materials 

Dates" & AddresS" Sent A moun 
: 

1 ~67-19i 8 Gasco,', Property Coal tar, fungi cides, 100 ton 
7540 N.W. St.Helem Rd. oil sludges. 
Portland, OR. 97119 
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APPENDIX 0 

Plant tour field notes. 
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NORTHWEST TERMINAL PLANT 

FIELD NOTES 

G. EDWARDS 

DECEMBER 17, 1985 

1. Runoff collects in the tank farm which is below grade. 
It is presently pumped to one of four tanks, sampled and 
stored until the results of the sample are received. If 
the water is in compliance with NPDES requirement, it is 
then pumped to the sewer. 

2. When a pump base near the railroad unloading area was 
being dug, black oil was observed seeping into the hole. 

3. If the wastewater collecting tanks get too full, they 
overflow to the cement floor of the tank farm and the 
water flows back to the sump. 

4. Outfall 001 goes to an unnamed creek. Outfall 002 is not 
identified. 

5. Creosote unloading is done from tank cars at the south 
end of the property. 

6. A former settling pond in the north central portion of 
the plant was last used in 1978. 

7. The Burlington Northern rail line runs along the south 
end of the plant. 

8. Creosote has been spilled from several tanks. 

9. Tar tanks have been run over in the past. 

10. A lot of waste has been buried throughout the plant over 
the years. 

11. Four drums of hazardous waste are stored in the 
building. They are not labeled. 

12. There are quite a few drums, some with material in, some 
empty throughout the plant -- especially in the abandoned 
buildings. 

13. Some of the piping in the tank farm area has asbestos 
insulation. 
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NORTHWEST TERMINAL PLANT 

FIELD NOTES 

ROBERT ANDERSON 

DECEMBER 17, 1985 

The area north of the new pitch storage building and along the 
north fence line was used in the past to dump spill cleanup and 
off spec material. 

An old leach field is located northeast of the pitch building. 
Observation pipes are still in place in the field. The field is 
made up of layers of gravel, soil and sludge. 

Pencil pitch is being stored on asphalt north of the office 
building until the storage building is finished. 

Some of the tank farm piping has asbestos insulation on it. Some 
of the asbestos is flaking off of the lines. 

Several drums of pitch are next to an old building west of the 
pitch building. These drums are unmarked and rusted. 

The old tar still contains approximately 1,000 gallons of ola
based sludge. 

An NPDES permit renewal application was filed in 1984. No permit 
is on file at the plant. 

Many of the tanks at the plant still contain sludges. 

Tank farm runoff is held in storage tanks before being discharged 
to outfall 001. 

Four drums of spill cleanup from a transportation accident are 
stored in the maintenance building. The drums are on a pallet; 
they are not labeled, and are surrounded by bags of sodium sulite 
so that they cannot be seen or inspected. The drums have been 
accumulating for several years. 

Eleven drums of double-bagged asbestos are stored on the 
maintenance building. Labels are on the bags in the drums. but 
no labels are on the drums. 
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ENVIRONMENTAL REVIEW 

NORTHWEST TERMINAL 

PORTLAND, OREGON 

INTRODUCTION 

In keeping with Koppers' corporate policy of assessing the 

environmental status of all operating Chemical and Allied 

Products (CAP) plants, an environmental assessment of the 

Northwest Terminal in Portland, Oregon, was performed on December 

6, 1985. This report contains an appraisal of the plant's 

compliance with environmental regulations as well as 

recommendations for future environmentally related work. Because 

the Portland facility is a transfer terminal for pencil pitch and 

some creosote products, no process summary is included. Based on 

the results of this review, a plan of action to correct any non-

compliance situations will be developed by the production 

management, environmental coordinator and plant personnel. 

The assessment includes an interview with the environmental 

coordinator for the plant, °a review of all environmental files in 

Pittsburgh and an environmental questionnaire answered by plant 

personnel. The plant was toured on December 17, 1985. 

Preliminary information, requested from the plant prior to the 

review, is included in Appendix A. The environmental coordinator 

interview is in Appendix B, the review questionnaire is in 

Appendix C and field notes are in Appendix D. 

-1-
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SITE DESCRIPTION 

The Northwest Terminal is located on approximately 26 acres of 

level land at 7540 NW st. Helens Road in Portland, Oregon. It is 

bounded on the northeast by Wacker Siltronic Company, on the east 

by a vacant lot owned by Gould Corporation, on the south by NW 

st. Helens Road, and on the west and north by Northwest Natural 

Gas Company. The Willamette River lies north of the gas company. 

Figure 1 shows the plant layout. The lower tank farm is situated 

just northeast of st. Helens Road at the southern boundary of the 

plant. It is approximately ten feet below grade and has cement 

block retaining walls. Twenty tanks are located in this tank 

farm: four are waste water storage tanks; six are creosote or tar 

~~0 blending tanks; five are creosote or heavy oil storage tanks; 

four are not in use; one is a boiler fuel oil tank. A Southern 

Pacific and Southern Railroad spur line lies between St. Helens 

Road and the lower tank farm. 

The upper tank farm is northeast of the lower tank farm and is at 

ground level. It consists of two large tanks not in use, a 

creosote storage tank and a creosote shipping tank. A new pencil 

pitc~ storage building is being built northeast of the creosote 

shipping tank. Another S.P. & S. Railroad spur runs from the 

main plant entrance to the area between the upper tank farm and 

the new pitch storage building. 

-2-
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a~it~ The north central portion of the plant was formerly an effluent 

settling pond which was last used in 1978. It has since been 

filled with layers of soil, sand, and sludge and is now vacant 

ground. 

Surface water from St. Helens Road drains to the lower tank farm 

while surface water from the rest of the plant either infiltrates 

the ground or drains toward the Willarnette River. 

The property is completely fenced and has four gates. The main 

gate, located in the southeast portion of the plant, accesses St. 

Helens Road. There are secondary gates on the remaining three 

sides. 

HISTORY 

The property is owned by the Northwest Natural Gas Company, who 

operated a coke plant and coke oven gas plant on the site until 

Koppers leased the land in 1969. Koppers has used the property 

primarily as a pencil pitch storage and distribution terminal. 

Additionally, creosote is blended to produce specialty tar 

products. A large pitch storage building is currently being 

erected. This will ensure that pitch will be stored on a 

concrete pad and out of the weather. There are eight employees 

at the terminal. 

ENVIRONMENTAL STATUS 
~/\ .... : ~.;·.~· .. ~·~7~: r' :~<. ~.'." 
._" .... . .' ., ,: ~.... . -.. " ...... 

AIR QUALITY 

Air emission sources at the terminal include the boiler, storage 

tank vents and ·v.aporS-fro~ad±ng--and--un-l:-ocra~ng trucKs and 

-4-
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tank vents and vapors from loading and unloading trucks and 

railcars. A permit to operate the boiler has been 'filed with the 

City of Portland. No other air permits exist for the plant. 

The boiler burns natural gas and has the capability to burn fuel 

oil as backup fuel. Emissions testing and monitoring are not 

required for boilers which burn natural gas as a primary fuel. 

Organic vapor emissions from the tank vents have not been 

estimated. Permits are not needed for these tanks because the 

vapor pressure of creosote is less than that required .for VOC 

storage tank permitting. 

During railcar unloading, the hatches are open and a visible 

stearn and vapor cloud is released. No testing of this source has 
'<f1 

:.1 

been performed to determine the need for a vapor control system 

for railcar unloading. 

ASBESTOS 

The plant has stripped asbestos insulation from pipin~. The 

Director of Oregon's Department of Environmental QualitY,and the 

Administrator of EPA were not notified of the intent to dismantle 

asbestos containing structures as required. The notification 

must include the description of items to be dismantled, including 

their age and prior use, an estimate of the amount of asbestos 

present on the structure, the scheduled starting and completion 

dates of renovation, the procedures to be used to handle asbestos 

during demolition and the name of the site where the asbestos 

will be disposed. 

-5-
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(:r;~ Presently, there are 15 drums of asbestos being stored at the 

plant. This material is double bagged in leak tight, double 

., 

lined bags which are stored in drums. The drums are not labeled 

with asbestos caution labels as required. 

WATER QUALITY CONFHJENTIAL 
Sanitary wastewater from Northwest Terminal is discharged to the 

City of Portland POTW. No permit for this discharge exists. 

Storm water runoff flows toward the Willamette River. 

Tank farm runoff and boiler blowdown are discharged through a 

culvert which leads to an unnamed creek south of Saint Helens 

Road before flowing to the Willamette River. A NPDES permit was 

issued for this discharge. A renewal application for the NPDES 

permit was submitted to DER on June 28, 1984; however, a renewed 

permit is not on file at the plant or in Pittsburgh. Despite the 

possibility that a permit for this discharge may not exist, the 

plant monitors the discharge and submits monthly monitoring 

reports to the state. The method of handling water from this 

discharge has changed since the NPDES permit was issued •. The 

plant now collects water in four storage tanks and has it tested 

to ensure no parameters exceed NPDES limits before discharging 

wastewater to the outfall. This may violate the sampling 

schedule established in the permit. 

According to the Oregon regulations, the plant could eliminate 

its NPDES by discharging all wastewater to the Portland POTW if 

the POTW has a NPDES or WPCF (water pollution control facility) 

permit. 

-6-
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The drain from the sink in the laboratory empties directly into 

the tank farrnsump before being pumped irito one of the water 

holding tanks. This does not appear to affect the quality of 

water being discharged to the NPDES outfall. 

SOLID WASTE 

Northwest Terminal does not generate any wastes on a regular 

basis. Because of this, the Part A permit for the plant was 

llf 
withdrawn ~rorn-~egulators on April 25, 1984. Wastes are 

generated as the result of spill cleanup on a sporadic basis. 

Four drums of contaminated soil were collected as the result of 

a spill involving a Koppers transporter in Washington state. 

Plant personnel cleaned up the spill and shipped the drums of 

contaminated soil to the plant in a rented truck. The drums have 

been in storage at the plant for an unknown period of time. 

Labeling, storage, inspection and permitting requirements have 

been violated as a result of the drums not having been disposed 

properly. The drums are currently housed in a maintenance 

building, and are surrounded by bags of sodium sulfite so that 

they are not easily accessible for inspection. 

Several rusted drums of pitch or sludge are being stored 

alongside a building west of the new pitch building. These drums 

are not labeled. If they contain wastes, they must have secured 

lids, be stored on an impervious pad surrounded by diking and 

have labels which include the contents and the accumulation date. 

The plant is not in compliance with waste accumulation 

regulations. 

-7-
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LEGACIES 

Many of the areas at the plant are not covered by environmental 

regulations, or may have the potential to affect the envirorunen·t 

because of past operating and disposal practices. These 

situations are known as environmental legacies. 

There are several unused tanks at the plant which contain 

sludges. These include: 

1000 gallons of tar sludge in the old distillation column; 

anthracene and creosote sludge in a 77000 gallon tank; 

30000 gallons of sludge in #1 tank; 

9000 gallons of crystalline creosote sludge in 166 tank; 

78000 gallons of crystalline creosote sludge in 1101 tank; 

700 gallons of tar and water in #19 tank; 

19000 gallons of tar, water and creosote sludge in 12 tank; 

an unnumbered tank· is empty and unused. 

The contents of two tanks in the southeast corner of the plant 

are unknown. 

A former leach field is north of the new pitch building •. This 

reportedly consists of several layers of gravel and sludges. 

Observation pipes are still in place around the leach field. 

Sludges in the field have the potential to contribute to soil and 

groundwater contamination. 

Another area north of the new pitch storage building and adjacent 

to the north fence line was used in the past to dump spill 

cleanup and off-spec product. Thin layers of soil were placed 

-8-
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~~~ over each layer of waste disposed in this area. This may also 

contribute to soil and groundwater contamination. 

Many creosote spills have occurred throughout the years at the 

railcar unloading area along the south edge of the plant. Much 

of the spilled material was allowed to infiltrate the ground. 

Creosote seeping into the lower tank farm through the southern 

tank farm wall, and creosote which filled a pump foundation 

excavation, show evidence that these spilled materials are 

mounding to the south of the tank farm dike. 

A diesel fuel line outside the plant site was ruptured by 

contractors off of the plant site. However, spillage and 

underground seepage along the pipe line contaminated a portion of 

,~~ the plant area with diesel fuel. 
:} 

Plant personnel indicted that there has been spillage at most of 

the areas at the plant at·some time during Koppers' operation. 

-9-
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RECOMMENDATIONS 

o Estimate or test- emissions from railcar unloading. If 

missions are found to be in excess of 25 tons per year, apply for 

a permit to operate an air emissions source. 

o Label all drums containing asbestos. 

o Dispose of all asbestos stored at the plant as soon as 

possible. 

o Before demolishing any other asbestos containing 

structures, notify the Director of DER and the Administrator of 

EPA of the start and finish dates of the project,as well as the 

amount of asbestos to be removed. 

o Apply for a permit to discharge wastewater to the City of 

Portland POTW. 

o Obtain a copy of the renewed NPDES permit from the DER. 

o Notify the DER of the changes made to the wastewater 

handling system. 

o Check to see if the Portland POTW has a NPDES or WPCF 

permit. If so, determine if the plant's NPDES discharge can be 

converted to a POTW discharge. 

o Collect laboratory solvents instead of putting them in the 

sink drain. If necessary, dispose of these through a registered 

laboratory waste disposal company. 

o Label the four drums of hazardous waste. 

-10-
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o Dispose of the drums of waste immediately. 

o Sample the contents of all stray drums at the plant and 

dispose of them properly. 

o Clean sludges out of all unused tanks and dispose of 

the sludges properly. Dismantle any tanks which will not be used 

in the future. 

o Initiate a hydrogeologic investigation of the plant 

site to determine the amount and extent of subsurface 

contamination. In particular, scrutinize the former dump area, 

the former leach field, the area around the railcar unloading 

tracks, the tank farms and the area affected by the diesel line 

rupture. Make a determination of the source of any 

contamination, and whether it was introduced by Koppers. 

-11-
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SUMMARY 

Koppers' Northwest Terminal plant is in compliance with most 

environmental regulations. There are no significant air 

emissions sources, although some testing or calculations may be 

necessary to determine the need for an air emissions permit for 

the railcar loading/unloading process. Asbestos regulations have 

not been observed by the plant during the removal of insulations 

from pipes. 

The plant's NPDES discharge is in compliance with limitations 

stipulated in the permit, even though the plant does not have a 

copy of the current permit. The wastewater handling system has 

been changed since the permit was issued, and this may affect· the 

status of any permit renewals. It may be possible to eliminate 

the NPDES permit by obtaining a permit to discharge to the 

Portland POTW. 

Spill clean up constitutes the bulk of hazardous wastes generated 

by the plant. Several drums of waste are improperly ~tored at 

the plant. Because of this, nearly all requirements regarding 

the storage of wastes are being violated. 

Although there are some non-compliance situations at the 

Northwest Terminal, they can probably be cleared up with little 

effort. 

-12-
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To 

Location 

Subject 

I nteroffice Correspondence 

John Oxford From J. M. Dern 

Northwest Terminal Location K-1928 

PAH Analysis Date March 8, 1988 

Please sign the attched le'tter and forward by certified Mail 

Return Receipt Requested to Oregon DEQ in Portland. 

JMD/mrw 

cc: L. F. Flaherty 
J. R. Batchelder 
M. R. Urbassik 
B. S. Nolan 

Jordan M. Dern 
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Dear Sir: 

Koppers Company, Inc. 
436 Seventh Avenue 
Pittsburgh, PA 15219 
Telephone 412·227·2000 

March 7, 1988 CERTIFIED MAIL 
Return Receipt 
Requested 

Oregon Department of Environmental 
Quality 

811 Southwest sixth Avenue 
Portland, OR 97204 

RE: Koppers Company, Inc. 
Portland, Oregon 
NPDES Permit #100419 

In compliance with special condition Number 4, section D of the 
subject permit, please find attached the results of the PAR 
sampling conducted on February 3, 1988. Questions should be 
directed to Mr. Jordan Dern of Keystone Environmental Resources, 
our environment.al consultant. His address is 

JAO/JMD/mrw 

Enclosure 

436 Seventh Avenue 
suite 1928 
pittsburgh, PA 15219 

Sincerely, 

John A. Oxford 
Terminal Manager 
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• I '-<.EYSTONE ENVIRONMENTAL R~RCESI INC 

Page- 1 

TABLE 2: SUMMARY OF PAH DATA 
============================= 

Sa"mple: 88020162 Source: WASTEWATER TANK 
Description: NPDES PERMITTING 

Date Collected: 02/03/88 
Date Received: 02/05/88 

Clean up Method 

Date Extracted: 02/05/88 silica gel clean-up /yes 
Date Analyzed: 

,. 

02/15/88 florisil clean-up 
alumina 
sulfur 

Polynuclear Aromatic Hydrocarbons 

Acenaphthene ......... . 
Ac enap h th y I ene ....... . 
Anthracene ........... . 
Benzo (a )anthracene ... . 
Ben z 0 ( a") p y r en e. . . . . . . . 
Benzo(b)flu"oranthene .. 
Benzo(g, h, i>perylene .. 
BenzoCk )fluoranthene .. 
Chrysene ........ " ... . 
Dibenz (ah )anthracene .. 
Fl uoranthene ... . 
Fl uorene ............. . 
Ind enD (123-c d) P yrene .. 
Phenanthrene ......... . 
Pyrene ............... . 

58.1 
141 
1. 92 
1. 75 
O. 425 
O. 730 
1. 13 
O. 247 
1. 87 
1. 51 
6. 18 
21. 3 
0.766 
11. 5 
5.28 

clean-up 
clean-up 

Other Polynuclear Aromatic Compounds tested: 
Carbazole. ..... . . . .. . . <2.00 
Naphthalene ........... : 366 

The above results are reported in ug/L. 

All PAH identifications are from retention data only. 

__ yes 
__ yes 
__ yes 

__ no 
__ no 
__ no 
__ no 
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Interoffice Correspondence 

DEC171987Cc::~ 

Environmental Re$ources~ \ "'/'f 
To ~~ J)~ . ... From 2~{)1I~ 
Location kS - 9 0 { Location n· {d. j"/~ 
Subject f' ::(v:..::<?;L pd~ r:-b O~ D, E:,9 Date _--b-.?::::....:::2~--=-/._'/ -...u...jJ--.l:Z __ 

Cc: of. ~ W4 }<-I"1:5"& 

3. B~·. «-/~ol 

" ' 
, ~ . 

K43-REV.:5 100M 9·80 

.. 
, .. '-.t".:',": "",., . -- .. 

<-;"": .. ::.;' ,,, 
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NORTHWEST 

(503) 226-4211 

August 18, 1995 

Shannon Craig 
Beazer East, Inc. 
436 Seventh Avenue, Suite 1101 
Pittsburgh PA 15219 

Dear Ms. Craig: 

NATURAL GAS COMPANY 
220 N.W. SECOND AVENUE PORTlAND, OREGON 97209 • 3991 

Please find enclosed the final Remedial Investigation/Feasibility Study for the Northwest 
Natural Gas property located at 7900 N.W. St. Helens Road, Portland, Oregon. 

I apologize for the length of time it has taken to send you this report since our meeting 
in July, however, the final negotiations with the Oregon Department of Environmental 
Quality (ODEQ) took longer than anticipated. The ODEQ approved the plan on August 
11,1995. 

We are hoping to begin work on the site by August 28, 1995. 

Please let me know if you have any questions and need further information. I can be 
reached at (503) 226-4211, Ex. 4322. 

Sincerely, 

/lu-cLw--~ ~~ 
Sand ra K. Hart, Diiector 
Environmental Management 

Enclosure 

cc: William F. Giarla, Beazer East, Inc. 
Carla L. Kelley 
Ronald K. Opitz 

". I '. 

1 0000 

SKH656/smj 
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Dear Mr. willmann: 

I ' ',. 
'" .~:. ~ . ~ ;. , 

:1." 
-.':.'/ :.' .', 

" .' .~ 

D(OPPERS" , '" 

Environmental Protection Agency 
1200 sixth Avenue 
Seattle, Washington 98101 

ATTN: Mr. James C. Willmann 

RE: Your December 1971 
Letter on Spills 

All our storage tanks are in diked areas so that spills 
" ,caused by tank rupture or overfilling are contained. The only 

oil we store is creosote. 1'his can amount to as high as , 
7-800,000 gallons. We do not handle hazardous materials. 

·All of our employees are pollution conscious and have been 
trained to shut off valves and isolate areas where pipe failures 
occur. 

The only other remote possibility for a spill is in the 
unloading of crude tar or creosote from ships or barges. In 
the event of a hose failure, our employees have been instructed, 
on procedures to shut down the pump immediately and isolate the 
hose against back flow. Someone is on duty at dockside 100% 
of the time during unloading. In addition to this, our hoses 

'are pressure tested annually at a pressure in excess of pumping 
pressures. We unload a maximum of 3 cargoes a year. 

Very truly yours, 

Paul W. Guth 
Plant Superintendent 

PWG:lm 
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P. W. Guth . 

Northwest Plant 

Oregon Solid Waste Regulations 

K. R. Caldwell 

Pittsburgh, Fa. 

December 1, 1971 

How will your plant be affected by the above subject regulations that were 

sent to you by C. W. Fisher on November 30, 197~. 

f": KRC/mak 
\.--; : 

,",-

". 

10000 
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.. .J •• • • TABLE I 

ORGANIC MATERIALS DIVISION 
KOPPERS COMPANY, INC. 

NORTHWEST PLANT 
PORTLAND, OREGON 

NATURE AND DESCRIPTION OF SA~lPLES RECEIVED MAY 3, 1971 
(THREE-DAY COMPOSITES) 

NOTE: See table of June 7, 1971 

Lab 
Sample No. Nature of Sampl e 

PO!.NW-3 Tank 28 

PO-NW-4 Farm Sump 

PO-NW-5 Well #6 

PO-NW-6 Well #3 

e 10000 
CWF:jd 

DESCRI P T ION 
Color Odor Remarks 

Muddy Sul fi de 2 x 1/2 gal. One 
green with CuSO,+ for 

phenol analysis 

Light (9 (ditto) 
brown 
~ 

Rusty ? (ditto) 
brown 

Brown ? (di tto) 

Effluent Services Group 
Environmental Health & Safety Section 
Monroeville Research Center 
June 23, 1971 
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TABLE II 

ORGANIC MATERIALS DIVISION 
KOPPERS COMPANY, INC. 

NORTHWEST PLANT 
PORTLAND, OREGON 

SUMMARY OF TESTS AND ANALYSES ON SAI'lPLES RECEI VED MAY 3, 1971 
(THREE-DAY COMPOSITES 

NOTE: See table of June 7, 1971 

Tank 28 Farm Sump Well #6 
Tests and Analyses PO-NW-3 PO-NW-4 PO-NW-5 

pH 9.2 6.9 6.6 

Alkalinity, as ppm CaC03, to 
pH = 4.5 2.400 - -

Oils, ppm, petroleum ether 380 50 15 

Total Organic Carbon, ppm 1 .200 55 25 

Solids on Evaporation, ppm 
Total at 103°C 1,700 100 1,100 
Fi xed at 600°C 100 50 900 
Volatile at 600°C 1,600 50 200 

Suspended Solids, ppm 
Total at 103°C 100 50 800 
Fi xed at 600°C a 20 600 
Volatile at 600°C "100 30 200 

I 

Ammonia as Nitrogen, ppm 906 1.3 8 

Ni trates, ppm 2 < 1 < 1 

Phosphorus, ppm 0.44 3.0 3. 1 

Effluent Services Group 

Well #3 
PO-fM-6 

6.7 

-
30 

40 

1 ,300 
1 ,200 

100 

500 
440 

60 

0.9 

< 1 

2.8 

Environmental Health & Safety Section 
Monroeville Research Center 
June 23, 1971 

10000 
CWF:jd 
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Paul ;.:uth K. ~01. Ca lciwe 11 

]\TO :thwest ?1ant Pittsburgh ,?a. 

~:::lmples 

I have !"equeste;l Clarence 7ishe::: to sen:l you sa-m.ole bot~lesJ.nd ryre?a:'ation 
instl.·uctions £01' samnles of: 

1. 'Lhree day composite of water to ~ ir:::'igation. 

..., 
- . 'Three :lay con1.~03ite of water in wells at ~7 __ ," L..·-d3a~ion • 

3. three :lay com1)osite of wal.er from s'J.r~J.n in I;;:>.nk f.J.l'!'::'_o 

..:i.130 as 30011 as you de"ter:;:r..ine waat '.:h~ limit!:> or SDec iii cation of w:).te:-tllat 
wnl be ?ermitted to be:lisc!:'l.a rge:] in the sanitary distr'~ct, let r~'1e lcnow. 

I assume you have checl<erl with C. C. P-ratt on analysismetho.:ls. 

cc: c. -(,.1:7'. Fishe_" 

J •. Little 
D. L. C'DeH/Attn. "]. L.::hannon 
C. o. Pratt 

10000 
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KRC 
MHF. 
APS 

MAY7 

MT. HOOD CHEMICAL 
CORPORATION 

PORTlAND 
227-3505 

o 
o o 
1971 

BELLEVUE 
454-8316 

SPOKANE 
747-4151 

KLM K1 EI~E 0 
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\'~'APP~IWlTl.'" 'PREL~1R~"';~k()PQ~~ . R'::::d~::~:::::J~ 
~ty:·:·: ': liorthW'est Natural Gas Company. 
.' .,' '123 N. W. Flanders street" 
>'::',.' .. :,Portland, Orego,n 97209 .' 

'" 

. :',;, :~. ,', .' . 

'." 
"J' 

i ~ ".'. :. 

..... ", 
~:! 

", ,,,' 

. .','~ 
", 

~. 

a. 

b. 

F 11 e Nu m be ra _-"6~2 ... 23 ..... 1,,,,--' ______ _ 
Appl. No.1 . 1124 Receivedl-.9.-9-70 
Major Bnl~amette Minor Bnl ____ _ 
Receiving Streams Wi J 1 ernette Biyer 
River Milel _____________ _ 
County I , MultnOI!lsh 

or i.s .modified or revoked, Northwest Natural 

Extend an existing cooling water line so that it will be submerged below low 
water level of the Willamette River. 
Discharge uncontaminated cooling waters to the Willamette River for the " 
company's natur8J. gas plant. 

".f. 

• . . >: 

..; .. -
. , 

out in conformance with the requirements, ". . . , 
'.:., <? 

.:.:)-

other wastedisch~ges are prohibited. 

Prior to March 31, 1971, the permittee shall complete all necessary negotiations 
with ,the City, of Portland and shall submit to .the Departme'nt of Environmentaf 

.. .. ' .~ 
: . ~; 

Quality evidence of agreement together' with a sche'dule t:or' completing construction .... . . ~, 

of necessary facilities so .that all wastes acceptable, or that can be made accept:-
.:. .. 

able by pretree.tment,~d.:f;scharged-t~o-the~i~y.~s7'Sa:nltary sewer. These facilities .. '? 
shall be completed by S~~"g3591l: such" tnat~h-e-:Yiiit~can be .... tlischarged to~ .. , ';~ 
the city's sanitarys-ewer systeni"'"within 30 days ·.after notification :of the comple-"':2" 
tion of such sewer' in the area. Plans for collection, pretreatment and disposal . .;~ 

'. facilities shall be submitted to the Depe.rtment of Environmental Qual~ty (and the 
city) for reView, 'an~ approval prior to constructionf" . , .,-

.. . ' 

For all wastes which are not acceptable for discharge to the city systen, the . 
permittee sh.all constr~ct and place into.operation.before September 1, 1971 such, 
facilities as are necessary to provide the highest and best treatment in accordance " 
with the following requirements: . ' .. .; 

a • Prior to J.farch 31, 1971, detailed engineering plans and specifications shall 
be submitted to the Department of Environmental Quality for review. and approval' 
in writing prior to construction as required by ORS 449.395. . 

~, . 
All facilities'sh8J.1:be constructed-in accordancev:lth the approved plans. b. 

. • . . I 

c. The Department of Environmental Quality 'shall be notified in writing when the. 
facilities. 'complete and ready to be placed in operation.': '. 

" .' :", .' . . , ' . . ~ : . - . . 

. ",,i' 

:~ '; 
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" .... , .... ,'. :-. :":~-~:-'. :: :,~.-.,' :.; '.' . " ,: '. ,>::>·:F·;' . 
. «.~ ,-." .... : ... PROPOS'E'() 'wAsjE 0.d.E ;P~,RM.I~., PRovl~'ioNs' 
• .'~ .. _.- " " , '. ), .' • ",' ; ,'.~ .; ,,': ........ ';.: .. • ,Ii-" '.': '~',: .•. " :: .• ,. ".,.' ..... ~. ~::.\;.;' .• t ' 
:.::0- ...... :-. PrePared b'y the ·:Staff Of;the'?«'.·f·. ".' 

.' '.' ;'DEPARTMENT ·OFEN'!IRONMENTALQUAii'Ti(;:,.;' 

,~ ,,: .... ','<: .. _ ~ , ': '"1 _~: ", • I' .. '.',' .' 

., < :.:' "',.; ., '. :":- 22-1': 
(}:e', : .~ ::, : .. 
\.-' '.i' .... ', J-' 

.. ' ' R~com. Explr.· Date, 12-31-71 
. ." Page' 2 .' of 3 

'. \ 
· ,.' 

~:>.;' ;t;.!i'J"·' 3. . Prior to Mardi 31 ;1971, the . perm~~t~eShi>.ll ~ubmi t tnlie Departm~nt 01' H 

.... ~~'. :~'._,;.,.~ ,",0_ .. 

: 0" 

'. I. Environmental Quality a . program and time' schedule 'for ·the. continuation of a. 
land 'fill w~ich Wi~l eliminate "the two existing waste disposal porid~ 

•. 
All 'plant processes and all existing waste collection, 'treatment, and disposal 
facilities shall be operated and maintained at all times at maximum efficiency 
and in a manner whiCh will minimize waste discharges. 

...... ):."-.... :~. 
'.;'" .~ ... : ":' .r.: 

".,' 

· .'.' 

· .:,. 

... -:": ~ .. l. 

Sanitary wastes shall be disposed of to a septic tank and drainfield system which .. 
has been installed in accordance vi th the reconunendaticnsof the Oregon Sta.te .' .' . 
Board of lIealth and the lqcal county health 'department or by other approved means •. -.:.:;~ 

A~l solids which are removed from the waste shall be utilized or disposed of in 
a manner which will prevent their entry into the waters of the state and such 

. that health hazards' and nuisance' conditions are not created. 
. . " . 

. ~, 

:,1 

'.' ", '~ :~: . ~ ~ . , .. _. ',.:. 

;}),:, ,:' .. ' 7. No petroleum base products o~ other 'substances which might cause the Water Quali tY··:.,:r 

;~;~~:i~'a .. ~:~:::::e::: ::::::~::~:::::~::o::::~ S:~:~:l:i::~:: :: :~:e::::_-.. '2f 

;; .... :·,~_ •.•. ',:.l':. ,'9 •... ~~:::::~:::::~:~:~::~::~::::::~::~:~:-::~::~~:::::~ ... ' .. ', 
.. permi tted access to' the premises' of all facilities ovnea and operated by .the 

, <',: 

.' l' 

permittee at all reasonable.times for .the purpose of .mSking inspect~~ons, surveys. 
collecting samples, obtaining data, and carrying out other necessary functions .. ' 
related to this permit. I' 

'. . 
10. . Whenever a significant change in the character of ,the waste is anticipated or 

. '11. . " 

whenever a 'change in the vaste to be discharged in excess of the conditions of 
this permit is anticipated, a'new application shall be submitted together ~ith 
the necessary reports, plans, and specifications for the proposed' changes. , rio 
change shall be made until plans are approved ~d a new permit issued. 

In the'event that a'change in the cond~tions of the receiving waters results in 
a dangerous degree of pollution, the Department of Environmental Quality may 
specif.1. additional conditi~ns to this pe~it. 

J, 12'. ~ -This permit iS8ubjectto.termination i~:theIiepartmen~.~f Environmental Quality 
. . finds: ' . . ' . .: i 

\', ' 

:. I' 

a.'· That.it vas procured by misrepresentation of ~material 
lack or full ,disclosure 'in the ·application~ . " 

10Pt.:l2~~'\!f~:r~~~':i~ff<'\>·· ,.. < • 

'.. . : .~:~. ~ " 

- .. 
. ;'., . 

fact or by 

.' ~ ... 
;;.' . ." ..... 

~ " . 
" 

'.:.:1 

. ;. 

' .. -.. ~ 
.,:..; 

: ..... "-. . -:.:, .. > .. '~: 
, .. 1 
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' ..... 
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vaste or method o:c vaSte disposal.;' ,,' " 

or character of 
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RITTENHOUSE-ZEMAN & ASSOCIATES, INC. 
Geotechnical Consultants 

8050 S. W. Cirrus Drive 

Beaverton, Oregon 97005 

(503) 644-9141 

March 26, 1987 

Koppers Company Inc. 
7540 N.W. St. ~elens Road 
Portland, OR 97229 

Attn: John Oxford 

SUBJECT: GEOTECHNICAL EXPLORATION 
RAILROAD SPUR SETTLEMENT 
PORTLAND, OR. 

Dear Mr. Oxford: 

PR--433<1 

This letter confirms your verbal authorization on March 25, 

1987 for the subject worle As we discussed ,our f irr.l would 

perform a series of drilled boring's as close as practical to 

the existing railroad tracks. Bor j, ng:;;. l'iould be dr i 11::d 

approximately 30 feet on center over approximately a 500 foot 

long stretch of tracks (17 borings). Boring3 would be drilled 

and sampled to a depth of about 15 feet and would be for the 

sole purpose of developing subgrade parameters 

evaluation of rail track ballasting and support. 

for the 

Borings will be drilled with a trailer mounted continuous 

flight auger, and wi1l be sampled at approxima"tely five foet 

intervals. Representative soil samples will be returned to ou~ 

laboratory for testing. Our explorations will be limited to 

considerations of subgrade support and will not address 

groundwater quality or environmental assessment. 

I have tentatively scheduled our field work to begin on 

Thursday, April 2, 1987. Our field work should require two and 

one-half to three days to complete. Our rr=port would be 
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Koppers Company Inc. 
March 26, 1987 

available three weeks after we begin the 

PR-4334 
Page 2 

field ':twrk. 

Preliminary verbal recommendations could be provided earlier. 

The estimated costs necessary to complete the geotechnical 

exploration and report are $4900.00. All costs are based on 

our attached Schedule of Charges and General Conditions. 

If you have any questions regarding this exploration, please 

contact the undersigned. 

Respectfully submitted, 

RITTENHOUSE-ZEMAN & ASSOCIATES, INC. 

\ 
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RITTENHOUSE-ZEMAN & ASSOCIATES, INC. 
Geotechnical Consultants 

8050 S. W. Cirrus Drive 
Beaverton, Oregon 97005 
(503) 644-9141 

1986 Schedule of Charges, and General Conditions 

The compensation to RITTENHOUSE-ZEMAN & ASSOCIATES, INC. for our professional 
services is based upon the conditions set forth below. 

PERSONNEL CHARGES 

Charges for employees are determined by the hourly rates listed below. Time 
spent in either local or inter-city travel, when travel is in the interest of 
work, will be charged for in accordance with this schedule; when traveling by 
public carrier, a maximum charge of eight hours pe~ day will be made. 

Project Engineer/Geologist .............. ~ .. S60/hour 
Engineer/Geologist ................ ' ..... ' . .'.. 50/hour 
Se",lior Technicj.an.' .... ·... . . . .. . . . . .. . ..• .... 50/hour 
Technician ........................ '" .'. . ... 40/hour 
Per Diem...................... . ... . . . . .. ... 50/day 
Mileage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. o. 30/mile 
Transportation by Public Carrier ........ Cost plus 10% 
Printing, Reproduction, Permits, 

Telephone Calls, etc..................... At Cost 
Outside Services or Subcontractors ...... Cost plus 10% 

OVERTIME 

Hours worked on any project in excess of eight hours per day or that are worked 
on Saturday or Sunday will be billed at 20% above the rates listed when these 
overtime hours are requested by the client or are reasonably necessary to meet 
job reqUirements. 

BILLING 

Invoices will be submitted once per month and are payable upon receipt unless 
otherwise agreed. Interest of 1 1/2% per month (but not exceeding the maximum 
allowable by law) will be added to any account not paid within 30 days. Any 
attorney's fees or other cost incurred in collecting any delinquent amount shall 
be paid by the Client. 

TERMINATION 

In the event that the Client requests termination of the work prior to 
completion, we reserve the right to complete such analyses and records as 
required to place our files in order as we consider necessary to protect our 
professional 'reputation. At our discretion, a termination charge may also be 
made to cover our proposal and administ~ative costs relating to the project. 

RIGHT OF ENTRY 

The Client is responsible to provide by map or drawing, a description of the 
property, its location and the location of any ,buried utilities or structures. 
Unless otherwise agreed, we will be furnished right-of-entry on the land to make 
planned borings, observations and other explorations. We will take reasonable 
precautions to minimize damage from use of equipment, but have not included in 
our fee the cost for restoration of damage which may result from our operations. 
If the Client desires us to restore the property to its former condition, we can 
accomplish this and add the cost to our fee. 

(OVER) 
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SAMPLE RETENTION 

All samples of soil and rock will be discarded 30 days after submission of our 
report unless the Client requests otherwise, in wri ting. Storage charges will 
be applied to any samples stored beyond 30 days. 

OWNERSHIP OF DOCUMENTS 

All designs, drawings, specifications, notes, data, sample materials, report 
reproducibles and other work developed by us are instruments of service and as 
such remain the property of RITTENHOUSE-ZEMAN & ASSOCIATES, INC. The Client 
agrees that all reports and other work furnished to the Client or his agents and 
assigns, which is not paid for, will be returned l:.pon demand and will not be 
used for any purpose whatever. RITTENHOUSE-ZEMAN & ASSOCIATES, INC. will retain 
all pertinent summaries and reports relating to the services performed for a 
period of at least five years following submission of the report, during which 
period the records will be made available to the Client at all reasonable times. 
RITT3NHOUSE-ZEMAN & hSJOCIATES, INC. reserves the right at any time 
field notes, laboratory test sheets, calculation sheets, etc., 
included or summarized in said report. 

GENERAL LIABILITY INSURANCE 

to discard 
which are 

RITTENHOUSE-ZEMAN & ASSOCIATES, INC. ma~ntains General Liability Insurance for 
bodily injury and property damage with an aggregate limit of $500,000 per 
occurrence and we will furnish certificates of such insurance upon request. In 
the event the Client desires additional coverage of this type, we ~lill upon the 
Client's written request, obtain additional insurance (if possible) at the 
Client's expense. Our liability to the Client for bodily injury or property 
damage arising out of work performed for the Client for which legal liability 
may be found to rest upon us, other than for professional errors and omissions, 
will be limited to our General Liability Insurance coverage. 

LIMITATIONS OF PROFESSIONAL LIABILITY 

Our findings, recommendations, specifications or professional opinions will be 
presented, within the limits prescribed by the Client, after being prepared in 
accordance with generally accepted professional engineering and geologic 
practice. We make no other warranty, either expressed or implied. For any 
injury or loss on account of any error, omission or other professional 
negligence, the Client agrees to limit RITTENHOUSE-ZEMAN & ASSOCIATES, INC. 
and/or its professional employees' liability to the Client and to all agents, 
contractors and subcontra~tors arising out of the performance of our 
professional services, such that the total aggregate liability to all those 
named shall not exceed $75,000 or our fee, whichever is greater. In the event 
that the Client does not wish to limit our professional liability to this sum, 
\<JC Hil.: v;aive' th.is limitation '.lpon the Client IS \,lri tten req"J.est made ~t thE time 
of the initial authorization on a given project, provided that the Client agrees 
to pay for this waiver an additional 5% of our total fee or $500 whichever is 
greater. 

In the event the Client makes a claim against RITTENHOUSE-ZEMAN & ASSOCIATES, 
INC. and/or its professional employees, at law or otherwise, for any alleged 
error, ommiss~on or other act arising out of the performance of our professional 
services, and the Client fails to prove such claim or prevail in an adversary 
proceeding, then the Client shall pay all costs incurred by RITTENHOUSE-ZEMAN & 
ASSOCIATES, INC. and/or its professional staff in defending itself against the 
claim. 
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KOPPERS 
Interoffice Correspondence 

/ A. Oxford To ~/J • From J. E. McFadden 

Location Northwest Location Monroeville 

Subject Soil Analysts Date May 1, 1987 

Attached are copies of V. Romell's analysis of your soil samples. 

JEM/bjm 

Attachments 

cc: J. M. Dern 
L. F. Flaherty 

K-5 REV. 2 

~rl11~ 
J. E. McFadden 

1'1', 
. I' 
, ·1, 
I, ' 
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KOPPERS 
Interoffice Correspondence 

To J. E. McFadden From Vaughn Romell 

Location Industrial Products Location Absorption Spectroscopy 

Subject portland, Oregon-Soil 
(4420) 

Date April 27, 1987 

K-S REV. 2 

Your soil samples 87-23-E and -F (AL-167432 and 167433) from 
Portland have been examined by solvent extraction-infrared spectral 
(IR) techniques for identification of organic contaminants. 

Both samples were found to contain a small amount of carbon 
disulfide extractable material identified as creosote components 
(similar to a "whole" creosote) ~ Also exhibited is a weak 3.4 
micron absorption indicating the presence of aliphatic hydrocarbon 
(petroleum derived) structure (present in both extracts). 

The aromaticity index (I A) and creosote/oil ratio were calculated 
for both extracts with tne following results: 

Creosote/Oil Ratio* 

83/17 

80/20 

* The creosote/oil is calculated assuming a mixture of Grade 1 
creosote and Nujol mineral oil is present. 

Experimental 

The samples as received were found to be very heterogeneous 
mixtures of liquid/solids; sampling was performed from the top of 
the containers as practical as possible. The samples were then 
extracted with CS. The CS solutions were dehydrated by filtering 
the solutions thr6ugh sodiu~ sulfate; the solubles were evaporated 
and identified by IR. 

sjb 
cc: D. W. Grandy 

R. Obrycki 
L. Whiteford 
Files 
cf 

Jflf2~/ 
vaughn Romell 

\ 
'-
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KOPPERS 
Interoffice Correspondence 

To J. E. McFadden From Vaughn Romell 

Location Industr ial Products Location Absorption Spectroscopy 

Subject portland, Oregon (4420) Date April 27, 1987 

Your samples of water and soil have been examined by carbon 
disulfide extraction-infrared spectral (IR) procedures for 
identification of organic contaminants. The results are as 
follows: 

Your Sample No. AL No. 

87-65-A 168280 
(Water Sample) 

87-65-B 168281 
(Soil Sample S-2) 

87-65-C 168282 
(Soil Sample S-l) 

Identification of Extracts 

Polynuclear aromatic hydrocarbons 
(similar to a "whole" creosote) + 
minor aliphatic hydrocarbon (pet
roleum derived oil or other 
aliphatic material). 

I = 0.87. 
c~eosote/oil Ratio* = 91/9. 

Qualitatively identical to 
extracts from sample -A. 

I = 0.95. 
c~eosote/oil Ratio* = 93/7. 

Similar to samples -A and -B 
but rich in anthracene and 
carbazole (creosote crystals) • 

I = 0.84. 
C~eosote/oil Ratio* = 91/9. 

* The creosote/oil ratio, calculated as a mixture of Grade 1 
creosote and Nujol mineral oil, is intended to serve only as an 
estimate of the amount of aromatic (coal tar derived) species 
versus the non-aromatic (petroleum derived) species, assuming 
specific coal tar and petroleum sources. 

K-S REV, 2 
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Exper imental 

J. E. McFadden 
April 27, 1987 

-2-

portions of each sample were extracted with carbon disulfide; the 
carbon disulfide solutions were dehydrated via filtration through 
sodium sulfate. The CS 2 solubles were collected, evaporated .(no 
heat), and identified by IR techniques. 

sjb 
cc: D. W. Grandy 

R. Obrycki 
L. Whiteford 
Files 
cf 

tI~~ 
Vaughn Romell 
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Forin ed for use with elite (12·pitch) typewriter. 

~EPA 

~------------------------------UNITED STATES ONMENTAL PROTECTION AGENCY 

Pesticides Re For Pesticide-Producing 
Establishments 

(Section 7, Federal Insecticide, Fungicide, and Rodenticide Act, 

as amended, 92 Stat. 829) 7. EPA Establishment Number 

NOTE: Read all instructions before completing. 8. EPA Establishment SIC Codes 

28. Signature 

Inf~rmation reported on this form is treated as BUSINESS CONfiDENTIAL 

21 a. Specific Gravity (Liq 

• 

21 a. Specific Gravity 

• 

32. Reporting Year 
, ~'f85 ' 
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Form for use with elite 

&EPA 

UNITED STATES. ~ONMENTAL PRO~cnON AGENCY 
Pesticides R rt For Pesticide-Producing 

. Establishments 
(Section.7, Federal Insecticide, Fungicide, and Rodenticide Act. 

as amended, 92 Stat. 829) 

NOTE: Read all instructions before completing. 

Information reported on this form is treated as BUSINESS CONFIDENTIAL 

1. Establishment Name 

28. Signature 

, Approved. OMS NO.,LVVV··VV'4":# 

. {oval expires 1-31-88 1 

6. Establishment Duns Number 

7. EPA Establishment Number 

t:b~/Ga 

32: Reporting Year 

1~f!1D 
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Form for use with elite 

oEPA 

UNITED STATEAlVIRONMENTAL PROTECTION AGENCY 

Pesticides ftIIIII!Jort For Pesticide-Producing 
Establishments 

(Section 7. Federal Insecticide. Fun·gicide. and Rodenticide Act. 

as amended. 92 Stat. 829) 

NOTE: Read all instructions before completing. 

roved. OMB No. 2000-0029 
ires 1-31-B8 

6. Establishment Duns Number 

7. EPA Establishment Number 

1 

Information reported on this form is treated as BUSINESS CONFIDENTIAL. 
8. EPA Establishment SIC Codes 

5161 

1. Establishment Name 

28. Signature 

EPA Form 3540-16 (Rev. 1-85) Previous editions are obsolete. 

21il. Specific Gravity (Liquids 0 

• 

12. ZIP Code 

97229 

27. Unit of Measure: P=Pound G=Galions 

21 a. Specific Gravity (Liquids 

• 

T=Tons 

27. Unit of Measure: P=Pound G=Galions 

K=Kil rams L=Liters T=Tons 

21 a. Specific Gravity (Liquids 

• 
27. Unit of Measure: P=Pound G=Galions 

21 a. Specific Gravity (Liquids 

• 
27. Unit of Measure: P=Pound G=Galions 

32. Reporting Year 

1987 
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Interoffice Correspondence , ... ~, ••••. '.\ •• j ••• ...J<I 

L. F. Flaherty 
From 

Jordan-M.Dern 

K-1750 
Location 

K-1928 

NWNG site Investigation 
Date 

June 1, 1987 

The attached drawings indicate the location of soil borings 
and groundwater monitoring wells. Depending on specific 
setting, one well and two soil samples may be taken fron the 
old spray field. 

I have spoken with Ed Bolen of NWNG and indicated our 
overall agreement with the plan. 

Enclosure 

cc: J. Oxford Northwest 
M. Urbassik 
T. Hays K-1400 
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RITTENHOUSE-ZEMAN & ASSOCIATES. INC. 
Geotechnical Consultants 

8050 S. lV. Cirrus Drive 

Beaverton, Oregon 97005 

(503) 644-9141 

April 15, 1987 

Koppers Company Inc. 
7540 N.W. St. Helens Rd. 
Portland OR 97229 

Attn: John Oxford 

SUBJECT: GEOTECHNICAL EXPLORATION 
RAILROAD SPUR SETTLEMENT 
PORTLAND, OR. 

Dear Mr. Oxford: 

0-4334 

This report summarizes the results of the subject geotechnical 
study, as authorized by you on March 25, 1987. 

It appears that the observed settlement is the result of a 
combination of factors, including inadequate ballast thickness, 
poor subgrade soils and high ground water. If. a new rail 
section is proposed we recommend 12 inches of ballast over 30 
inches of sub-ballast over filter fabric over an undisturbed 
subgrade. 

We are available to answer any questions you may have 
concerning this report and would be happy to assist you during 
construction phases of this project. 

Respectfully submitted, 

RITTENHOUSE-ZEMAN & ASSOCIATES, INC. 

C:~-E-;-:-' __ _ 

I'fJtfM~ g2~~L -
R. Warren Krager, Geologist 
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Koppers Company, Inc. 
April 15, 1987 

1.0 INTRODUCTION 

0-4334 
Page 1 

This report presents the results of our subsurface exploration 

and geotechnical engineering study for the proposed railroad 

spur improvement project. The study was authorized by Mr. John 

Oxford of Koppers Company Inc. on March 25, 1987~ The railroad 

spur location is illustrated on the attached Site Plan, Plate 

1 . 

The purpose of our study was to explore subsurface conditions 

for the purpose of railbed support. The scope of our work 

consisted of drilling and sampling 15 borings at about 30 feet 

on center along the most heavily failed portion of track. 

This ,study has been accomplished in accordance with generally 

accepted geotechnical engineering practice for the exclusive 

use of Koppers Company, Inc. and their agents, for specific 

application to the above described project. 

2.0 SITE AND PROJECT DESCRIPTION 

The railroad spur is located northeast of N.W. St. Helens Rd. 

between the Burlington Northern Railroad and the Koppers 

Company tank farm. The area of tracks identified by Kopper's 

representative as requiring repairs is approximately 500 feet 

long. The approximate location is shown on the Si te Plan, 

Plate 1. 

Although longitudinal settlements have occurred, the principal 

concern is differential settlement between the rails. Figure 1 

illustrates the approximate magni tude of the problem. On 

Figure 1 we have shown "Track Til til, which is defined as the 

relative difference in elevation between the two tracks at 

selected locations. These measurements were made with a 

carpenter's level and straight edge and should be considered 

NWT 002533 
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Koppers Company, Inc. 
April 15, 1987 

0-4334 
Page 2 

approximate only. They are intended to illustrate the relative 

magnitude of the distress. 

3.0 SUBSURFACE CONDITIONS 

Subsurface explorations were performed on April 2nd and 3rd, 

1987. Explorations were drilled with a trailer mounted solid 

stem auger to depths of 15 to 20 feet. Borings were drilled 

along the rail spur at about 30 feet on center at locations 

requested by Koppers Company. Borings were logged by an 

experienced geologist from our Beaverton office. Approximate 

surface elevations are presented on Figure 2. Elevations are 

based on an arbitrary reference of elevation 0.0 at B-12. 

Borings indicated variable rail support as outlined below. 

Boring logs are attached. 

Ballast: Ballast thicknesses encountered ranged from 10 inches 

to in excess of three and one half feet. Thicknesses are 

illustrated on Figure 3. Thicknesses are measured from the 

ground surface and actual thickness below ties is likely to be 

eight or nine inches less than the values shown. Ballast 

generally consisted of two inch minus rounded to subrounded 

gravel. In many areas the lower portion of the ballast 

contained large amounts of silt, probably indicating intrusion 

by soft subgrade soils (herein after referred to as dirty 

ballast). In a few areas, most notably where ballast 

thicknesses exceed about two feet, the lower portion of the 

ballast consisted of larger fractured rock. This may be the 

result of attempts to stabilize soft areas of subgrade at the 

time of initial rail construction. 

Subgrade Soils: Sub grade soils were found to consist of 

variable, soft to stiff silts and sandy silts. Portions of the 
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April 15, 1987 

0-4334 
Page 3 

alignment were underlain by up to 10 feet of fill, but in 

general the fills consisted of the same type of soil as native. 

Fills were generally indistinguishable from native soils except 

for soil fabric or occasional non-soil inclusions. In four 

borings organic topsoil or wood was encountered in the fill or 

at the boundary between fill and native soil. 

Groundwater: Groundwater was encountered at depths ranging 

from 3 to 10 feet, but soil coloration indicated that ground 

water levels may approach the ground surface during prolonged 

wet weather. 

4.0 CONCLUSIONS AND RECOMMENDATIONS 

As discussed previously, Figure 1 illustrates approximate track 

tilt adjacent to each boring location. Track tilt is defined 

as the difference in surface elevation between the two rails at 

a specified location. This is considered to be the best 

measure of the type of rail distress that is a concern on this 

project. Track til t was measured wi th a straight edge and 

carpenter's level and should be considered app!'oximate only. 

Figure 2 illustrates approximate surface elevations at each 

boring location, and Figure 3 illustrates general subsurface 

conditions including ballast thickness and depth to ground 

water. As discussed previously, ballast thickness was measured 

from the ground surface and the thickness below ties is likely 

to be eight or nine inches less than the value shown. 

As would be expected, comparisons of these three figures show a 

moderate correlation between track tilt and shallow. ground 

water. Surprisingly there appears to be little or no 

correlation between ballast thickness and track tilt, although 

this effect is masked somewhat by the fact that the areas of 

thicker ballast tended to also have the highest ground water 

: 
: ,/ 
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Koppers Company, Inc. 
April 15, 1987 

0-4334 
Page 4 

levels and the ballast tended to contain large amounts of silt 

at depth (dirty ballast). The silt intrusion may indicate that 

the ballast in these areas pushed down into a soft subgrade at 

the time of construction or that prior settlement and 

reba11asting has been performed in these locations. 

We performed preliminary calculations of required ballast 

thickness in general accordance wi th the method developed by 

Talbot, and referenced by the AREA Manual for Railway 

Engineering. Based on a C.B.R. value of 1.0 for uncompacted 

s11 ts, and a typical rail car wheel loading of 30 kips, a 

ballast layer of 3.0 to 4.0 feet would be appropriate for this 

site, with adequate drainage. 

Based on the above comments we believe that the observed rail 

distress has resulted from a combination of factors including: 

Insufficient ballast thickness; 

Inadequate subsurface drainage; 

Intrusion into the ballast by underlying soft silts; 

Lateral shifting of ballast due to its rounded character; 

Consolidation of native silts under static railcar loads; 

Deterioration of wood/organics in fill underlying ballast; 

Possibly frost action. 

Although the retaining wall near this track has rotated 

somewhat it does not appear that it has influenced the railroad 

track. It is possible, however, that if this wall undergoes 

sign1f icant rotation or failure it could cause major track 

distress. We would recommend that the causes of this wall 

movement be investigated. 

: 
:i 
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Rail settlements are often progressive. As settlements become 

noticeable, effective loads increase due to eccentric loading 

conditions and dynamic wheel loads at the irregular areas. We 

concur with your judgment that repairs are necessary. Repairs 

can consist of either reballasting the existing track or 

construction of a new structural section. Al though 

reballasting is a common approach it is normally only a 

temporary solution and periodic maintenance should be 

anticipated. If soft subgrade soils and dirty ballast are not 

removed it is probable that soft silts will eventually progress 

upward into new ballast. If reballasting should be selected as 

a remedy, the life to next maintenance could be extended by 

improving subsurface drainage at the same time. We understand 

that it is your present intent to reconstruct the railbed 

section and the remainder of our report is directed to that 

objective. We would be happy to discuss reballasting with you 

if desired. 

5.0 NEW RAILBED SECTION 

Based on the existing soft soil conditions we recommend that 

that the frequently applied dynamic subgrade stress not exceed 

about 1500 psf. For normal rail spur loading conditions 

(normal wheel load not exceeding 30 kips and max. speed of 5 

mph) this would require about 3.5 feet of ballast below the 

ties. This could consist of 12 inches of crushed rock ballast 

over 30 inches. of sub-ballast. Typical specifications for 
• 

ballast and sub-ballast materials are attached. Both ballast 

and sub-ballast should be compacted to at least 95% relative 

compaction based on the modi f ied AASHTO test method \ (T-180) . 

In addition we recommend that a filter fabric (Fibretex 150 or 

equal) be placed between the sub-ballast and native soil to 

reduce silt infiltration due to internal erosion or pumping. 
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Prior to installing sub-ballast or filter fabric all existing 

dirty ballast, organic soils and underlying soft, disturbed 

subgrade soil s~ould be removed. We expect that the depth of 

excavation necessary to install the required thickness of 

ballast will normally resul t in the removal of all existing 

dirty ballast or softened soil, but occasional deeper areas may 

be encountered. Of particular concern is the area near B-4 

where substantial amounts of wood and interspersed voids were 

encountered in the upper 10 feet. In addition, care will be 

required during excavation to avoid causing further subgrade 

disturbance. 

We also recommend that 

installing at least one 

the sub-ballast. This 

subsurface drainage be provided by 

perforated drain pipe at the bottom of 

pipe should drain by gravity to a 

suitable disposal away from the tracks. The above comments are 

illustrated on Figure 4. 

We emphasize that ballast designed in accordance with AREA 

methods is intended to provide reasonably good service under 

most conditions. However it is not practical to construct a 

rock ballast that will be totally maintenance free. The 

possibility of some future need for releveling should be 

anticipated, but based on the apparently long performance of 

the eXisting section we believe that the proposed design should 

provide relatively trouble free performance for many years. 

An alternative to the above solution, that would require less 

excavation consists of supporting the tracks on a concrete 

slab, probably 12 to 18 inches thick. The design of such a 

slab is beyond the scope of our current work, but we would be 

happy to pursue this solution if desired. 
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April 15, 1987 

6.0 CHEMICAL CONTAMINATION 

0-4334 
Page 1 

As we discussed with you, and as noted on our boring logs, it 

is possible that some ground contamination exists at this site. 

Representative soil samples have been turned over to you for 

analysis. We emphasize that our study is limi ted to soil 

support considerations and we neither sampled for nor tested 

for possible chemical contamination. Soil exploration borings 

were drilled using standard soil sampling techniques and' no 

attempt was made to prevent the possible introduction of minor 

amounts of oil due to drilling procedures, nor to eliminate 

cross contamination between exploration holes. 

If contamination exists it could affect design solutions 

concerning both disposal of excavated soil and subsurface 

drainage provisions (including suitable materials for drain 

pipes and sui table disposal locations for subsurface water). 

RZA has a highly competent chemical waste department if you 

wish assistance in this area. 

7.0 FUTURE GEOTECHNICAL SERVICES 

The recommendations contained in this report are based on 

information gathered during our field and laboratory study, and 

on design information provided by Koppers Company. We have not 

yet received a detailed copy of the plans for this project. We 

recommend that we be provided an opportuni ty to review the 

final plans and specifications when they become ,available. 

This will allow us to determine whether any change in concept 

may have affected the validity of our recommendations, and 

whether our recommendations have been correctly interpreted. 

In order to correlate preliminary soil data with actual soil 

condi tions encountered during construction and to check for 

construction conformance to our report, we also recommend that 
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we be retained for construction observation of stripping, 

grading, compaction and other soils related portions of this 

project. 

RITTENHOUSE-ZEMAN « ASSOCIATES, INC. 

R. Warren Krager, Geologist 

", 
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MATERIAL FOR BALLAST AND SUB-BALLAST 

Ballast 

Standard 

Macadam 

shall consist of crushed stone 

Specifications (1984) Section 

Aggregates, designated size 1 

otherwise approved by the engineer. 

conforming 

703.12 for 

1/211-3/4 11 , 

to OSHD 

Asphalt 

unless 

Sub-ballast shall consist of crushed stone conforming to OSHD 

Standard Specifications (1984) for Aggregate Subbase, Section 

703.06, with the following additional specifications: 

o Material shall have at least one mechanically fractured face 

on 70% (by weight) of the material retained on a 1/4 inch 

sieve and 50% (by weight) of the 1/411 to No. 10 material. 

o Gradation shall fall within the following ranges unless 

otherwise approved by the engineer. 

Percent Passing 
Sieve Size by Weight 

211 100 

111 90-100 

3/8 11 50- 85 

No. 10 25- 50 

No. 40 10- 30 

No. 200 O- lD 
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SOn.. DESCRIPTION 

Surface Elevation: 
Crushed rock ~rmP ~TT!r 

Stiff to rredium stiff, damp to wet, medium gray 
J-~ and brown rrottled SILT (FILL). 

5 -

:.-10 

I---l M::dium stiff, wet, medium gray to gray-brown 
SILT to sandy SILT. 1-15 

Bottom of boring at 16.5' . 
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,... Natural water content 
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t.l SOn. DESCRIPTION 
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CI) Surlace Elevation: 

Gravel, crushed rock, sorre SILT. 

Stiff, rroist to ~t, medium gray and brovm SILT [ 
(FILL). Trace chemical odor in soil. 
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son. DESCRIPTION 

Surface Elevation: 
1-2" rounded gravel railroad ballast. 

Stiff, damp to ~t, rrediun gray and gray-bro;vn 
SILT (FILL). Sorre organics present. 

Stlff, ~t, mediun brown, medium gray, sandy 
SILTS, silty SANDS. 

Botton of 1:oring at 16.5'. 
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: : : : : : : :: ::::::::: I: : : : : : : : : 

............................................ ......... ........... ......... .......... ........ . ......... ......... ......... ......... ........ . ......... ........... ........... ........... .. _ ....... . ......... ......... .......... ......... ......... . ......... ......... ......... .......... ........ . ...... ... .......... ........... .......... .... _ .... . ......... ......... ......... .......... . .......... .......... ......... ......... . 
.................................... ......... ......... ......... ......... ........ . ......... ......... ......... ......... ........ . ......... ......... ......... ........ . ...... .. ......... ......... ......... ........ . ......... . ......................... . ......... . ......................... . ....... . ......... ......... ...... .. ......... .... .... ......... ....... . 

• % Water Content 

Ko~rs Comnany I Inc. 

LOG OF BORING NO. B-3 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLOGY 

NWT 002549 
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SOIL DESCRIPTION 

Surface Elevation: 
1-2" rotIDded gravel ballast, sorre organic SILTS. 

Stiff, rrnist to\<.Bt, rreclium gray,' rredium brown 
Sll..T (FILL). ~'kxxl debris between 5-10 I • voids 
of about 11 encountered at 7.0 I • 

[ 
[ 

~~_I°-4 __________________________________ ~DL 
1---1 Stiff, \<.Bt, rreclium brown rrottled Sll..T and sandy 
J.---I SILT. 

15 

Bottom of bor.ing at 16.5 I • 

f-20 -

-

LEGEND 
I 2.0" O.D. IIpllt spoon lIampler - . Sample not recovered 
II 3.0" O.D. undisturbed sampler i Piezometer tip 
P Sampler pushed SZ Water level 

Atterber~ limits: 1. I - Liquid lImll 

" ~ Natura~ water content 
Plastic Limit 

rr 

- -_., .... - .. ~ .--.------~.-----~-.------.. - .. --.. -.-- .. -~-~.-. 

STANDARD 

PENETRATION RESlS'l'ANCE 
A Blows per loot 

(140 lb. hammer, 30" drop) 

10 20 30 40 50 

............................................. .............................................. 

..... ~ •......... ::::::::: ::::::::: ::::::::: 

~Tj~: TlT\\ HHHT HTTj TT> 

:':*. .:::.,'.::::.:' :·'m" :'::', 
~~:~~::N::: ~~~~~~:::I~:~~:~~~~ ~~~~~~~~~ ~~~~~~~~~ 

~.::::::::::::::::::::::::::::::::::::::::::: 

\/ :::: .. :: :::::::::,::::::::: ::::::::. :::::::.: 
......................... ·········1···· ..... 

i II ~ 1 ) ~ ) ~ ~ T T ~ l ~ ~ l T ~ \ H\ ~ i ~ 1 ~ I T \ \ \ \ ) ) 
. ........................................... . ......... ......... ......... ......... ........ . ......... ......... ......... ......... ........ . 

YT] nUTn lnnnn rnnn~ nnnll~ 
~j~~[~l. jlj~~il~~ jji~~~l!~ ~~H~i~l jli~iii~~ ............................................. . ........................................... . 

:::: ·,::::·,·'-:·:I·mW': :·m,: 
::=~:::-::-::: :mm.·I:::~': 

.................................... ............................... 

......... ....... . ........ ........ . ......... ......... ......... ........ . ......... ......... ......... ....... . ......... ......... ......... ........ . ......... ......... ......... .......... ........ . ......... ......... ......... .......... ........ . ... . . . . .. . ............. -.... .......... . ....... . ......... ......... ......... ......... ........ . ......... ......... ......... .......... ........ . 
............................................ .......... ......... .......... ......... .......... . ......... ......... ......... .......... ......... . ......... ......... .......... ............. ........ . ......... ::::::::: ::::::::: ::::::::: ::::::::: 

........................... ......... ......... ........ . 
.................................... ......... ......... ......... ......... . ........ ......... ......... ........ . ...... .. ......... ......... ........ . ......... ......... ......... ........ . 
••••••••• • 0 ........................ . ......... .......... ...... .. ........ . ......... ......... . ....... ........ . 

• % Water Content 

Ko9~rs Company, Inc. 

LOG OF BORING NO. B-4 
0-4 334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLOOY 

NWT 002550 
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5 

~10 

.... 15 

J---I 

~20 -

I-

.... 

son. DESCRIPTION 

Surface Elevation: 

Asphalt, rock rese, stiff damp, dark gray SILT 
with serre larger rock to alxmt 3. 5 '. Tv.o nre
vious starts on B-5 encountered inoenetrable 
ballast at 3.0' -

Stiff, mist to \'.Bt, medium gray-brown rrottled 
SILT. 

stiff, \'.Bt, medium brawn SILT and sandy SILT. 

Botton of roring at 16.5'. 

LEGEND 
I 2.0" O.D. spill spoon sampler • . Sample not recovered 
II 3.0" O.D. undisturbed sampler i Piezometer Up 
P Sampler pushed SZ Water lnel 
Atterberg limits: I. I - Liquid Umlt 

""'-~ NaturalWllter content 
Pla8t.lc Llmit 

[ 

rr 
rr 

STANDARD 

PENETRA nON RESISTANCE 
A Blows per foot 

(140 lb. hammer, 30" drop) 

10 20 30 40 50 

.::::,: :;ti:.,.i:mi,i:·:: 
SZ ~j~~~~~)f~~~~T \~j\\\j\\ ~)~~~\\\) \\;\;\~~\ 

:::: .. :: 1 ::::::::: ::::::::: ::::::::: ::::::::: :::::.t: .. ::::::::::::::::::\:::::::::I:::::::: . .••••.. . - ••••••••••••••••••.••••••• 1 ••••..•.. 

Tnt> T!~~T )!nn~\ IT!!TlnTiT 
............................................. 
••••• '0' .................................... . 
••••• '0- .................................... . 

..... '" .......... ......... . ....... . 
••••• '0. ••••••••• ••••••••• • •••••••• ......... ......... ......... ......... ........ . 
:::~~. :::: ::::::::: :::::.::: ::::::::: ::::::::: 
::::~::: ::::::::: ::::::::: ::::::::: ::::::::: ......... ......... 

................................... ......... ......... ......... .......... ........ . ......... 
.... ... 

.................................. ......... ......... ......... ........ . . . ..... ' ................... . 

::::::':. ::::::::: .::::::::'::::::::: 
.. ::::::: ::::::::: :::::::::1::::::::-

~T::T HTHH TUjTUHH~~: 

'::::::.: ::::::::: ::::::::.1::::::::: 
::::: .. :: ::::::::: :::::::::1:::::::-· 

TYH; HTT; T~Hn:(iTT 
........................... ......... .......... ........ . ......... ......... ........ .. ......... ......... ........ . ... ...... . .... -'" .......... . ......... .......... ......... .......... ......... ........ . ......... .......... ......... ........ . 

::::.:::: ::::::::: ::::::::: :::::::::1::::::::: .............................................. 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ............................................. ......... .......... ......... .......... ........... . ......... ......... ......... ........ . ......... ......... ......... ........ . 

.................................... ......... ......... ......... ........ . ......... ......... ......... ........ . .......... ......... ......... ........ . ......... ......... . ........ ........ . ......... ......... ........ . ......... ......... ........ . ......... ......... ...... .. ......... ......... ....... . 

• % Water Content 

Koppers Cc:Jrn:.:lany, Inc • 

LOO OF BORING NO. B-5 
0-4334 

RITTENHOUSE-ZE:MAN & ASSOC. 
son.s ENGINEERING AND GEOLOGY 

,,~ .. _ .... --.... , .. ~ . ~ - .----.. ..... -~--~--.-~.--.------.----.----....................... ---.---....... -.-,.-~".-"--- --.--...... ~-~ - ~---.----,-.-- _._-----_.-

NWT 002551 
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... 
1&1 
1&1 
W. son. DESCRIPTION 
=" ... 
Co 
1&1 

Surface Elevation: Q 

1-2" rounded gravels. Below 1.51 dark gray 
SILT with sane gravels. 

5 
M:!dium stiff to stiff, v.Bt, !Tedium gray 
brown rrottled SILT, sandy SILT. 

1-10· 

t-15 -

Bottom of boring at 16.5 I • 

I--~ 

20 -

r- -

t-

LEGEND 
I 2.0" O.D. split spoon sampler • . Sample not recovered 
n 3.0" O.D. undisturbed sampler i Piezometer Up 
P Sampler pushed 2 Water level 
Atlerberg limits: I. I-.Liquld Umll 

'-... Natural water content 
Plastic Llmlt 

and 

C1) 
Iol 
.J 
Co 

~ 
Co') 

[ 

[ 

[ 

c: STANDARD 1&1 ... 
PENETRATION RESISTANCE < 

:t 
A Q Blows per toot 

Z 
(140 lb. hammer, 30" drop) :;) 

0 
c: 10 20 30 40 0 50 

......... . .......................... . 

S2 ......... ~nU~~~! ~~~~~n!~ ~Tl~n) ~~;~;;::: 
.................................... ......... ......... ......... ..... ... . 
. .................................. . ......... ......... ......... ........ . ......... ......... ......... . 

:::.:::::::.:::::::::::::::::::::::::::::.: 

::::::::: :z:::::: ::::::::: ::::::::: ::::::::~ 

~~~~~~\)~H~~~~l\\\\\\\\ \~j~~\~~~ iiiiiiii~ 
::::::;: :::::::::1::::::::: ::::::::: ::::::::: 

:~: ·m·m ... :.\:- ::ll:.:,wm,:· 
..................................... 

.......... ••••••••• ••••••••• •••••••• a .aaeaa ••• 

• a •• a ••••••••••••••••••••••••••••••••••••••• .... .... ......... ......... ......... ........ . 
•••••••••••••••••••••••••••••••••••• a •••••• 

............................................ 

.......... .......... ........... ............. ........ . . .............................................. . 

::::::::: ::::::::: ::::::::.\::::::::: 
:::::.::: ::::::::: ::::::::: j=::::::" 

H;:~H~: HTT: T~Hn:(H>~~ 
......... ........... . ........ . ......... ........... ......... ......... ........ . ......... ......... ......... ........ . 

.............................................. 
••••••••• ••• a •••••••••••••••••••••••••••••••• ......... ......... ......... .. _ ..... . ......... ......... ......... ........ . ......... ......... ......... ........ . . .. ... . .. ......... .......... . ........ . ........ ......... .......... ......... ........ . ......... ......... ......... ......... ........ . 
•••••••••••••••••••••••••••••••• a ............ . ......... ......... ......... ......... . ......... ......... ......... ........ . 

••••••••• ••• a ••••••••••••••••••••••• .. ...... ......... ..a ..... . ......... ......... ...... .. ........ . ........ ......... ........ ........ . 

• % Water Content 

Ko~rs Comoany, InC. 

LCXi OF BORIh"G NO. B-6 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLOGY 

NWT 002552 
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f-IO 

~ 15-

f-20 -

I- -

- -

SOn. DESCRIPTION 

Surface Elevation: 

1-2" rounded gravel ballast, sene gray SILT. 

stiff, rroist to v..et, dark gray SILT with sene 
gravels. 

Bottom of roring at 16.5 I • 

LEGEND 
I 2.0" O.D. IIpllt spoon lIampler • . Sample nol recovered 
II 3.0" O.D. uncUslurbed sampler i P1ezometer Up 
P Sampler pushed . SZ Water level 
Atterberg limits: I. 1_ Llquldlimlt 

, ... Natural water content 
PlasUc Limit 

[ 

rr 

STANDARD 

PENETRATION RESISTANCE 
A Blows per lool 

(140 lb. hammer, 30·' drop) 

10 20 30 40 50 

............................................. .... .... .......... ......... .. ........ .... .... . .... .... ......... .......... ......... ........ . .... ..... ......... ......... .......... .... .... . .... .... ......... ......... ......... ........ . 

............................................. 

.................. ......... ......... . 

................... ......... ......... . ......... ........ . 

::::::::.\::: :::::: 
:::::::::1':::::::·· 
::::::::: .:::::::: 

• % Water Content 

Ko~rs Cornreny, InC. 

LOO OF BORING NO. B-7 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
SOILS ENGINEERING AND GEOLOGY 

._--_ ...... __ ._--. ---
NWT 002553 
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son. DESCRIPTION 

Surface Elevation: 

1-2" rm,mded gravel ballast sorre dark gray SILT. 

~-------------------
1----1 ~itml stiff, damp, dark gray organic clayey 

SILT with sane rock to 3.5'. 

5 

I- -

I- -

I-

Stiff, damp to \>.,Bt, gray-brovm-rust mottled 
Sn..T, sandy SILT, sane lenses of sand. 

Cleaner sand lenses contain chemical residue. 
Oil product apF€ars to float on ground water. 

LEGEND 
I 2.0" C.D. spilt spoon sampler • . Sample not recovered 
11 3.0" C.D. undisturbed sampler. Piez:ometer Up 
P Sampler pushed SZ Water level 

Atterberg limits: 1. I - Liquid Umll 

"" ... Natural water cOntent 
Plalltlc Limit 

STANDARD 

PENETRATION RESISTANCE 
A Blows per loot 

(140 lb. hammer, 30" drop) 

10 20 30 40 50 

. ............................................ . ......... ......... ......... ......... ........ . 

............................................. 

rr \l ,:::, m~m.': ;;.lm· mm· 
-- :~jlT~J{~T~~IYn~T j~~~T~l C)UT . ...... :j .. , .............................. .. 

:::: '::. :::::::::,::::::::: ::::::::: ::::::::: 

[ :::::/:::::::::::::::::::::::::::::1::::::::: 
T~f~~~ nn~Tl ~U~!)T ~YTn\TnT~ 
..... '" ................................... . · .. .. ". .......... ........... ........... . ........ . 
••••• '0 ...................................... . · . . .. '" ......... .......... ............ . ........ . ..... '" ................................... . · .... '" ......... ......... .......... . ....... . ..... ... ......... .......... ......... ........ . ..... . ' .................................... . rr ...... e· ••••••••••••••••••••••••••••••••••••• 

::::: :':: ::::::::: :::::.::: ::::::::: ::::::::: 

::}~H En:}: nTH! ~THH H~::H ............................................... 

m·'·· :mm: mm··wmm· mmm 
::::::::: :::::::::1:::::::::1::::::::: 
::::::::: :::::::::\:::::.::: ::::::::; .................................... ......... ........ ......... ......... . 

. ::::::::: :::.::::: :::::::::,::::::::: 
..................................... ......... ......... ......... ........ . ......... ......... ......... ......... ........ . ......... ......... ........ ......... ........ . .................................... ......... ....... . ......... ....... . ......... ......... ......... ........ . .. ... ......... ......... ........ . ......... ......... ......... ........ . 

.............................................. 
::::::::; ::::::::: ::::::::: :::::::::1::::::::: 

nnnT TTT nnnn~ nTT~ n1l~~T 
............................................. ........... .......... ......... ......... ........ . 

~HHU~ T~Tl~ TnT~ T~~nn ~TlTl .................................. 

• % Water Content 

Kopr.ers Comnany, Inc. 

LOG OF BORING NO. B-8 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLOOY 

.---------.~~-~-~--

NWT 002554 
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SOIL DESCRIPTION 

Surlace Elevation: 
.l-~ ., round.ed grave.L ral.Lroad hrlll rl st some black 

~--j .9ILT:.-. ________________ _ 

M:dium stiff, rroist to ,~t, dark gray, black 
sandy SILT. SaTe gravels. Petroleun orodoct 
saturated below 3.5'. 

[ 
r5~ __________________ ~[ 

Stiff, wet, rredium gray sandy SILT. 

Oily substance visible on all samples and augueI 
flights. I ~10 [ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.... 15 

Bottan of boring at 16.5 I • 

1-20 -

l- . 

f-

-

f-

LEGEND 
I 2.0" C.D. splll spoon sampler • . Sample not recovered 
II 3.0" C.D. undisturbed sampler ~ Piezometer Up 
P Sampler pushed SZ Water level 

Atterberg limits: I. I -- Liquid limit 

" ~ Natural. water content 
Plast1c: Limit 

rr 

c: 
to.l ... 
< 
:t 
Q 
:z: 
:;. 
o 
c: 
t:) 

STANDARD 

PENETRATION RESISTANCE 
A Blows per fool 

(140 lb. hammer, 30" drDp) 

10 20 30 40 50 

S2 
............................................ . ............................................. ........................................... 
::::::~II! ::::::::: ::::::::: ::::::::: ::::::::: . .......................................... . 
••••••••••••••••••••••••••• 0 •••••••••••••••• ........ ........ ......... .. ....... ..... ... . 

T;~~1~ ~lUll~~~ T~\Tj UTTI\U~\~\.: 
::::::::\ :: ::::::: ::::::::: :::: ::::: 1::::::: :: 
................. \ .......................... . 

T~T::I\~;~1j1)T\~jj~ \\jT\\\ \\\T\\\ 
::::;;::: J::::::: :::;::::: :::::::::1::::::::: ......... :~i'! .................. ·····1······ '" 
: ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ :~ ~ ~ ~ ~ ~ I : : : ~ : : : : : 

............................................. 

::::::::: I~ ::::::: ::::=:::: ::::::::: :::::: ::: 
:::::::: : I !':~:::: :: ::::::::: ::::::::: ::::::::: 

. . . .... ...... .............. . .............. _... ..... .... .. ............. .. 

•••••••..•••••••••••••••••• -0' •••••• ......... ......... ......... ......... . .......... ......... .......... ........ . ........ ......... ......... ........ . 
•••••• •• ••••••••• .......... '0, •••••• ......... .. ...... ......... ......... . ......... .. ...... .......... ......... . ....... .. ......... ......... ...... , . .... .... ......... ....... . 

• % Water Content 

Koppers Company, InC. 

Lex::; OF BORING NO. B-9 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
SOILS ENGINEERING AND GEOLCXiY 

.. --~.----------------.----------

NWT 002555 
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f- 5 -

son. DESCRIPTION 

Surface Elevation: 

1-2" rounded gravel ballast, sene dark gray SILT 
sane larger diced rock present below 1.5 I • 

stiff, wet, dark gray and brown SILT and gray 
silty SAND. 

1---1 Petroleum product visible on samples and auger 
t---i flights l::elow alxmt 3. 5 I • 

rIO 

r15 

Botton of boring at 16.5 I • 

-20 

r -

f- -

LEGEND 
I 2.0" 0.0. split spoon sampler - . Sample not recovered 
II 3.0" 0.0. undisturbed sampler i Piezometer Up 
P Sampler pushed SZ Water level 
Atterberg limits: 1. I-Liquid Umlt 

'-.... Natural water content 
PlasUc Limit 

fII 
W 
~ 
0. 

~ 
I/) 

[ 

[ 

c: 
w 
(-4 

< 
~ 
Q 
Z 
::> 
0 
c: 
0 

... .. ... 

STANDARD 

PENETRATION RESISTANCE 
... BloW8 per loot 

(140 lb. hammer, 30" drop) 

10 20 30 40 50 

......... ::::::::: ::::::::: :::::::::1::::::::: ...... :~ ........................... \ ........ . 

H~HT: ~~U~~y UHinj: HH< L HHHH~ 

.::::::.: ::::::::: ::::::::.1::::::::: 

~~::~;~;: ~~~~~~~:: :~~~~~~~J~~~~~~;; 
:::::::;: ;:::::::: :::::::::1::::::::: 

................. ......... ........ . ......... ......... ......... ........ . .......... ......... .......... ........ . ......... ......... ......... ........ . ......... ......... ......... ........ . 
'" ........... -... ........... . ....... . ......... ......... ......... ........ . ......... ......... ......... ........ . 

::::::::: ::::::::: ::::::::: :::::::::1::::::::: 
......... ::::::::: ::::::::: ::::::::: ::::::::: ..................................... 

::: :::: :: ::::::::: ::::::::: ::::::::: 
::::::::: ::::::::: ::::::::: ::::::::: ............................ ......... ......... . ....... . ......... ........ . ........... ........ . ......... ......... ...... " .......................... 

• % Water Content 

Kooners Ccmpany, Inc. 

LOG OF BORING NO. B-IO 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLcx:iY 

NWT 002556 
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son. DESCRIPTION 

-i;j 
!-< 
< 

til ~ 
Iil C 
~ Z 
~. ~ 
::;z 0 

STANDARD 
PENETRATION RESISTANCE 

.... Blows per loot 
(140 lb. b.3.mmer. 30" drop) 

Surface Elevation: ~ § 1 n ?n ~n 4n 50 

I ~ 10- I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Enc1 of boring at 16.5' • 

-
f- 20 -

1-25 

'- 30 

f- 35 

I- 40 

LEGEND 
I 2.0" O.D. split spoon sampler. Sample not recovered 
n 3.0" O.D. undisturbed sampler i Piezometer tip 
P Sample r pushed SZ Water level 
Atterberg limits: I. I -Liquid limit 

"'" ~ Natural water content 
Plastic Limit . . ' . 

. ............. -- .............................. . ......... ......... ......... ........... ......... . .............................................. .......... ......... ......... ............ ........ . ......... .......... ......... ........... ........ . 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 

.............................................. 

nnnT \~~~~jj\\ \!j~~j\ji jiij~~ijj ijj\i1!~j 
..................................... 

::::::::: ::::::::: ::::::::: ::::::::: ::::::::: .................................................. ......... ......... ......... ........... ........ . ......... .......... ......... ........... ........ . ......... ......... ......... .......... ......... . .......... ......... .......... ............ .......... . .......... ......... ......... ........... ......... . 
................................................. ........... ......... .......... ........... ........ . .......... ......... ......... ............ ........ . ............ . ....................................... . ......... ......... ......... ............ ........ . ...... .. .. . ................................... . ......... ......... .......... .......... ........... . 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 
................................................. ......... ......... ......... .......... ........ . .......... ......... ......... ......... ........ . ......... ......... ......... .......... ........ . .......... .......... ......... .......... ........ . ......... ......... ......... ......... ........ . ......... .......... .......... ......... ........ . 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 

• % Water Content 

Kopt;:ers Ccrnpany, Inc. 

LCG OF BORING NO. B-l1 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING Ah1> GEOLCXiY 

. --_.---.-... --._- -.-- ---'_._----- ---.----.---.--.. ----.----~.-.--------------------

NWT 002557 
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son.. DESCRIPTION 

Surface Elevation: 
1-1 1/2" rounded gravel ballast 

I---~-----
i- 2" rounded to diced gravel ballast with silty 
f-_-+=sandLlra:trix._Ground_wateLen...£.01.mtered..at...3~ _ 

Soft, ~t, gray-black (with silver gray sheen) 
!------; oily organic SILT. Petroleun/creosote odor 

5 - JFILL?)...:.. _ ._ _ ___ ._ _ _ _ _ _ __ 

Stiff, noist, nottled greenish-gray. with brmm 
f---4 SILT, sare sand. 

f- N::rte: Creosote odor and oily sheen on samnles. 

!- 10 

i-

15 -

PENET~-::';:SlST:lNCE 
A Blows per lool 

(140 lb. h:J.mmer, 30" drop) 

10 ?,() 3() 40 L 0 

SZ,,: I:: \::! %:,1 :il:!!::! :ii::::.:
I
::!! i:::: 

T 
~~~~~~~~~ ~~~~~~~~: ~~~~~~~~~ ~~~~~~~~l~~~~~~~: 
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son. DESCRIPTION 

Surface Elevation: 
2" rounded river-run gravel ballast with sandy 
silt matrix. 211 diced reject rock noted to 2'. 

l-bist to wet, black, oily, silty fine to med
- ium SAND. Petroleum/creosote odor (FILL). I ~ Water table encountered at 3.5'. 

f- 5 +-Stiff to medium ~tiff, -~;-to rroist:-TIOttled l 

I~ 
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I 
I 
I 
I 
I 
I 
I 
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f- 30 

r- 35 

dark gray and brown SILT to sandy SILT. 

N:>te: Creosote odor and oily sheen on samples. I 

STANDARD 

PENETRATIONRE~ANCE 

A Blows per foot 
(140 lb. tw:nmer, 30" drop) 
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LEGEND 
I 2.0" O.D. split spoon sampler. Sa.mple not recovered 
1I 3.0" O.D. undisturbed sampler i Piewmeter tip 
P Sampler pushed SZ Wa.ter level 
Atterberg limits: t. I -Liquid Umlt 

, ~ Naturallnler content 
Plutic Limit .'. 

• % W~ler Content 
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son. DESCRIPTION 

Surface Elevation: 
2" rounded (river-run) gravel ballast with oily 

I-black...sil:tY-Jratrix to 
1-----1 2" diced rock ballast. T..;rater table encountered 1--_...;..=at_3.=..2..'_. ___________ -

Wet, black to silver-gray oily, silty fine to._ 
!---4-...',rnedium SAND (FILL) • Creosote odor. ___ /' 

"-------- -------5 -

I-----l M2dium stiff, noist to very noist, nottied 
:----1 greenish-gray with brown SILT to saooy SILT. 

N:rte: Oily splotches or seams evident in sandy 
~ lenses of samples and petroleum/creosote I L.. 10 odor. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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f- 35 
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STANDARD 

PENETRATION RESISTANCE 
A Blows per fool 

(140 lb. hammer, 30" drop) 
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I LEGEND 
I 2.0" 0.0. split spoon sampler • Sample nol recovered 
II 3.0" 0.0. undisturbed nmpler i Piezometer tip 

P .' ~mpler pushed SZ Water level 
Atterberg limits: I. I -Liquid limit 

I 
I 

"" ~ Natural water content 
PluUc Llmlt . '. 

• % Water Content 
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LEGEND 
I 2.0" O.D. split spoon sampler • Sample not recovered 

II 3.0" O.D. undisturbed sampler l Piezometer tip 

P Sampler pushed SZ Water level 
Atterberg llIniU: I • 1- Liquid Umlt 

'" ~ Natural water content 
PI:a.sUc Limit 

STANDARD 
PENETRATION RESISTANCE 
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DATA PACKAGE, FOR 
REMEDIAL INVESTIGATlONIFEASmIL1TY STUDY 

IW)'CIed @ ~ 

Northwest Natural Gas Company 
Gasco Facility", 

7900 NW St. Helens Road 
, Portland, Oregon 

July 22, 1996 

HAHN AND ASSOCIATES, INC. 
Environmental Management 
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Gasco Facility 
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TABLE 1 • Summary of Water Level Measurements and Groundwater Elevations 
RemediallDveati,stion 
Northwe.t Natural Gaa Company. Gaaco Facility 

Portland, Orel(Oll 

Mouurecl Water Levol 

-

Project .2708 

IrtiEi~ l.i:G·i.S0....·i~:f:.(~wJ!tr·~0:)·><·..·: 
1':?:<:{'Mw~I;22"':::': MW431 ..... MW.3;:i6.\ MW-a-M':Mw4;35: I} MW.-4.67::·MW.£:.3:t· } Mw.e.iI2\ ••••• MWMI\ :':" MW,a:.~:;:MW.&:iIe(.:.MW.g:.29:·.MI.',qQ:,2&:i.IW~Ia.aI.:i.IW~t *;a2:·:'J.IW~la.$6 

&-D",,-95 

5-Jan·96 

12-F.h-96 

IS-Mor·96 

IS-ADr-96 

100May-96 

17-JUD-96 

NOTE, 

14.15 15.23 

IU7 20.04 

7.7. 8.61 

12.4. 18.03 

IS.65 18.83 

13.75 19.47 

13.88 17.40 

•• City JPol1land D.,u ... 
btc • below lop of c •• ing 

mal - mean ... level 

15.58 15.79 16.12 16.39 9.46 18.71 15.77 19.75 

19.47 21.85 22.47 22.38 IU7 14.84 21.58 19.01 

8.52 8.63 9.09 9.10 2.41 9.55 8.97 16.99 

17.87 19.66 20.24 20.21 IS.37 12.10 19.39 15.22 

18.1S 19.47 20.26 20.07 IS.36 13.42 19.51 15.58 

18.98 22.01 22.68 22.60 16.78 13.S0 21.56 15.77 

17.40 18.21 18.61 18.7S 11.96 13.40 IB.IS 16.00 

"WitlameU .. River, Por,"nd lI.rbor Slap, obtained froID NaUonal W •• lher Service and adjllaWMIIo (eel ... 1· CU, Dr Ponland d.tum 

20.61 6.20 14.98 13.42 

26.74 7.33 IUO 16.32 

13.58 3.32 II.JI 8.92 

24.64 6.13 11.95 IU7 

24044 6.93 12.63 15.07 

26.93 6.94 12.98 15.90 

23.15 5.03 13.51 13.96 

12.69 

12.19 

8.95 

9.42 

10.12 

10.40 

10.90 

9.37 

10.82 

11.27 

9.01 

9.69 

10.24 

9.98 

nahn .nd A.aocia&e., Int. 
rage I of 1 
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TABLE 2a • Monitoring Well Construction Summary Data 

Remedial Investigation 
Former Gasco Facility 
7900 NW St. Helens Road 

Portland, Oregon 

MW-1-22 24-0ct-95 Above-grade 2 -2.75 

MW-2-32 6-Nov-95 Flush 2 1.34 

MW-3-26 1-Nov-95 Above-grade 2 -2.91 

MW-3-56 1-Nov-95 Above-grade 2 -2.B7 

MW-4-35 31-0ct-95 2 -2.84 

MW-4-57 30-0ct-95 Above-grade 2 -2.83 

MW-5-32 27-0ct-95 Above-grade 2 -2.73 

MW-6-32 9-Nov-95 Flush 2 0.29 

MW-6-61 7-Nov-95 Flush 2 1.30 

MW-8-29 26-0ct-95 Above-grade 2 -2.59 

22.0 11.0 

32.5 21.5 

26.0 15.0 

56.0 45.0 

35.0 24.0 

57.0 46.0 

32.0 21.0 

32.0 21.0 

61.0 50.0 

29.0 1B.0 

21.0 

31.5 

25.0 

55.0 

34.0 

56.0 

31.0 

31.0 

60.0 

2B.0 

:Slotted PVC 

Slotted PVC 

Continuous wrap 
stainless steel 
Continuous wrap 
stainless steel 
Continuous wrap 
stainless steel 
Continuous wrap 
stainless steel 

Slotted PVC 

Continuous wrap 
stainless steel 
Continuous wrap 
stainless steel 
Continuous wrap 
stainless steel 

MW-B-56 25-0ct-95 At. .:I. 2 -2.63 560 450 550 Continuous wrap 
.. ~ '~-6'U"~ .., stainless steel 

II---------~---------~---------+----------II----------I---------~----------I----------; 

MW-9-29 23-0ct-95 Flush 2 

MW-10-25 9-Nov-95 2 

0.25 29.0 18.0 

-2.72 25.0 14.0 

2B.0 

24.0 

Slotted PVC 

Continuous wrap 
stainless steel 
Continuous wrap 
stainless steel 

1~--------4----------I----------4'----------II----------I---------~---------~---------1 
Continuous wrap 

MW-10-61 8-Nov-95 Above-grade' 2 -2.B3 61.0 50.0 60.0 

MW-11-32 3-Nov-95 Above-grade 2 -2.99 32.0 21.0 31.0 stainless steel 

MW-12-36 23-0ct-95 Above-grade 2 -2.79 36.0 25.0 35.0 Slotted PVC 

Note: bgs " below ground surface btc " below top of casing PVC" polyvinyl chloride 

Updated: 7/15/96 RBE 
File: 2708 MW Construction 

Project #270B 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

0.020 10-20 

HAHN AND ASSOCIATES. INC. 
Page 1 of1 
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TABLE 2b - Monitoring Well Elevation Data 

Remedial Investigation 
Fonner Gasco Facility 
7900 NW St. Helens Road 

Portland, Oregon 

MW-1-22 32.0 34.75 10.0 

MW-2-32 35.8 34.46 3.3 

MW-3-26 31.2 34.11 5.2 

MW-3-56 31.2 34.07 -24.8 

MW-4-35 31.7 34.54 -3.3 

MW-4-57 31.7 34.53 -25.3 

MW-5-32 25.1 27.83 -6.9 

MW-6-32 35.8 35.51 3.8 

MW-6-61 35.8 34.50 -25.2 

MW-8-29 36.5 39.09 7.5 

MW-8-56 36.5 39.13 -19.5 

MW-9-29 37.9 37.65 8.9 

MW-1O-25 36.5 39.22 11.5 

MW-10-61 36.5 39.33 -24.5 

MW-11-32 35.4 38.39 3.4 

MW-12-36 35.9 38.69 -0.1 

Note: msl = mean sea level 

U~dated: 7/15/96 RBE 
Fi e: 2708 MW Construction 

21.0 

14.3 

16.2 

-13.8 

7.7 

-14.3 

4.1 

14.8 

-14.2 

18.5 

-8.5 

19.9 

22.5 

-13.5 

14.4 

10.9 

Project #2708 

11.0 20.60 -0.4 9.5 

4.3 19.23 4.9 4.3 

6.2 18.53 2.3 6.2 

-23.8 18.28 32.1 6.2 

-2.3 18.42 10.7 6.7 

-24.3 18.14 32.4 6.7 

-5.9 18.37 14.3 9.1 

4.8 18.80 4.0 5.3 

-24.2 18.73 32.9 5.3 

8.5 19.34 0.8 9.0 

-18.5 18.52 27.0 9.0 

9.9 31.45 11.6 26.9 

12.5 24.24 1.7 13.0 

-23.5 25.91 39.4 13.0 

4.4 25.70 11.3 4.9 

0.9 29.32 18.4 31.4 

HAHN AND ASSOCIATES,INC. 
Page 2 ofl 
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TABLE 3a - Summary Of Analytical Results for Soil Samples 
TPH, BTEX, Total P AHs, Total Phenols, Cyanide, and Lead 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

::: 
.X ::' :}:: :::::ll:;:;::::::~::;i 

i:f~~ ' .. , 
:.:;!j;~"':!,::: 
.. . :' 

::ii;.;' 

. , 
.:: ::' :. ... :: : . 

l.in~ 
B-01 

B-01 

B-01 

B-Ol 

B-Ol 

B-02 

B-02 

B-03 

B-03 

B-03 

B-04 

B-05 

B-06 

B-06 

B-07 

B-08 

B-08 

B-08 

B-08 

B-09 

B-09 

B-09 

B-09 

B-10 

B-ll 

B-ll 

B-ll 

B-13 

B-13 

B-13 

B-14 

B-14 

B-14 

B-15 

B-15 

950921-B1-01 2708-Soo9 21-Sep-95 0.2 

950921-B1-02 2708-S009 21-Sep-95 0.2 (dup) 

950921-B1-05 2708-S009 21-Sep-95 10.5 

950921-BI-06 2708-S009 21-Sep-95 12.0 

950921-B1-09 2708-S009 21-Sep-95 21.0 

950927-B2-05 2708-S016 27-Sep-95 16.0 

950927-B2-07 2708-S016 27-Sep-95 20.5 

950921-B3-05 2708-S007 21-Sep-95 10.5 

950921-B3-07 2708-S007 21-Sep-95 15.0 

950921-B3-10 2708-SOO7 21-Sep-95 22.5 

950921-R4-0fi 2708-S008 21_~p-~fi 16.5 

Ol:;nO"'LDl:;nl:: 2708-S021 <>0 C!_ ... <II:; 15.5 

950927-B6-02 2708-S016 27-Sep-95 8.0 

950927-B6-03 2708-S016 27-Sep-95 15.5 

950927-B7-05 2708-S017 27-St:p-95 17.0 

950918-B8-04 2708-S001 18-Sep-95 10.0 

950918-B8-05 2708-S001 18-Sep-95 12.5 

950918-BB-06 2708-S001 1B-Sep-95 12.5 (dup) 

950918-BB-08 270B-S001 18-Sep-95 18.0 

950918-B9-02 270B-S002 18-Sep-95 10.0 

950918-B9-0B 2708-S002 18-Sep-95 2B.0 

95091B-B9-09 2708-Soo2 18-Sep-95 30.5 

950918-B9-10 2708-S002 1B-Sep-95 34.0 

950925-BIO-04 2708-S013 <>~ "·or no- 17.5 

95092B-Bll-01 2708-S019 2B-Sep-95 0.2 

95092B-Bll-06 270B-S020 2B-Sep-95 12.5 

95092B-Bll-09 270B-S020 2B-Sep-95 23.0 

951006-BI3-03 270B-S035 G-Oct-95 10.5 

951006-BI3-07 270B-S035 G-Oct-95 18.5 

95100G-BI3-10 2708-S036 G-Oct-95 24.0 

9509~B-BI4-01 270B-S019 28-Sep-95 0.2 

95092B-BI4-02 2708-S019 28-Sep-95 2.5 

95092B-BI4-03 270B-S019 2B-Sep-95 5.0 

951006-B15-05 2708-S036 6-0ct-95 21.0 

951006-B15-08 2708-S036 6-0ct-95 27.0 

B-17 950929.B17-01 2708-S022 29-Sep-95 3.0 

16.5 B-17 950929· B 17-05 2708-S022 29-Sep-95 

Updated: 7115/96 RBE 
File Name: 2708 Soil Results 
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TABLE 3a - Summary Of Analytical Results for Soil Samples 
TPH, BTEX, Total PAIls, Total Phenols, Cyanide, and Lead 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

I? .~:: 

I.··~: 

B-17 

B-18 

B-18 

B-18 

B-18 

B-19 

B-19 

B-19 

B-19 

B-19 

B-19 

B-20 

B-20 

B-21 

B-22 

B-22 

B-22 

B-22 

B-23 

B-23 

B-23 

B-23 

B-23 

B-24 

B-24 

B-25 

B-25 

B-26 

B-26 

B-26 

B-27 

B-27 

B-27 

B-27 

B-27 

B-28 

B-28 

950919-Bl8-05 2708-Soo3 19-5ep-95 

950919-B18-08 2708-SOO3 19-5ep-95 

950919-B18-09 2708-SOO3 19-5ep-95 

950919-B18-10 2708-Soo3 19-5ep-95 

950919-B19-01 2708-SOO3 19-5ep-95 

950919-B19-03 2708-SOO4 19-5ep-95 

950919-B19-04 2708-SOO4 .19-Sep-95 

950919-B19-05 2708-Soo4 19-5ep-95 

950920-B19-07 2708-SOO5 20-Sep-95 

950920-B19-08 2708-Soo5 20-Sep-95 

950929-B20-03 2708-S022 29-Sep-95 

950929-B20-07 2708-S023 29-Sep-95 

951003-B21-04 2708-S027 a-O~t-9!i 

951003-B22-01 2708-S027 3-0ct-95 

95lO03-B22-05 2708-S027 3-0ct-95 

951003-B22-09 2708-S028 3-0ct-95 

951003-B22-10 2708-S028 3-0ct-95 

951003-B23-02 2708-S028 3-0ct-95 

951003-B23-05 2708-S029 3-0ct-95 

951003-B23-08 2708-S029 3-0ct-95 

951003-B23-10 2708-S029 3-0ct-95 

951003-B23-12 2708-S029 3-0ct-95 

951002-B24-03 2708-S024 2-0ct-95 

95lO02-B24-10 2708-S024 2-0ct·95 

95lO02-B25-03 2708-S025 2-0ct-95 

951002-B25-05 2708-S025 2-0ct-95 

951003-B26-01 2708-S030 4-0ct-95 

951003-B26-06 2708-S030 4-0ct·95 

951003-B26-13 2708-S030 4-0ct-95· 

950920-B27-06 2708-Soo5 20-Sep-95 

950920-B27-08 2708-S005 20-Sep-95 

950920-B27-10 2708-S005 20-Sep-95 

950920-B27-12 2708-S006 20-Sep·95 

950920-B27-15 2708-Soo6 20·Sep-95 

951002-B28-01 2708-S025 2-0ct-95 

951002-B28-02 2708-S025 2-0ct·95 

Updated: 7/15/96 RBE 
File Name: 2708 Soil Results 
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0.2 
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TABLE 3a - Summary Of Analytical Results for Soil Samples 
TPH, B~ Total PAHs, Total Phenols, Cyanide, and Lead 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

.:~: 
:. :' ::: :.' 
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;:. " :::. 

,"" :,: t"",;,(",,;i 

:~t 
," .; ::: ) 

:," . ::' 

'::: 

"::"""':;"',)~' 
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:," ,:,' ;",:' :,:' :.':' ,':,,: ::, .;:. :: 
::. .:;: 

:, : .. : .: ': .:: : :; :' 

B-28 

B-28 

B-29 

951002-B28-07 2708-S025 2-0ct-95 

951002-B28-11 2708-S026 2-0ct-95 

950922-B29-01 2708-S011 22-Sep-95 

B-29 950922-B29-08 2708-S0ll 22-Sep-95 

B-29 950922-B29-10 2708-S011 22-Sep-95 

B-29 950922-B29-12 2708-S012 22-Sep-95 

B-29 950922-B29-15 2708-S012 22-Sep-95 

B-29 950925-B29-17 2708-S013 25-Sep-95 

B-29 950925-B29-18 2708-S013 25-Sep-95 

15.0 

24.0 

0.2 

18.0 

23.5 

28.0 

35.5 

44.0 

47.0 

B-30A 950922-B30-01 2708-S010 22-Sep-95 0.2 

11.5 B-30 950922-B30-06 2708-S010 22-Sep-95 

B-30 

B-30 

B-30 

B-31 

B-31 

B-31 

B-31 

B-31 

B-32 

B-32 

B-32 

B-32 

B-33 

B-33 

B-33 

B-33 

B-33 

B-33 

B-34 

B-34 

B-34 

B-35 

B-35 

B-35 

M-ll 

M-ll 

950922-B30-08 2708-S01O 22-Sep-95 17.0 

950922-B30-12 2708-S010 22-8ep-95 28.5 ' 

950922-B30-13 2708-S0ll 22-Sep-95 33.5 

950925-B31-01 2708-S013 25-8ep-95 0.2 

950925-B31-06 2708-S014 25-Sep-95 21.0 

950925-B31-08 2708-S014 25-8ep-95 24.5 

950925-B31-10 2708-S014 25-Sep-95 28.0 

950925-B31-11 2708-S014 25-Sep-95 28.0 (dup) 

951003-B32-01 2708-S031 4-0ct-95 0.2 

951003-B32-03 2708-S031 4-0ct-95 11.5 

951003-B32-15 2708-S032 4-0ct-95 46.5 

951003-B32-18 2708-S032 4-Oct-95 58.5 

951005-B33-01 2708-S033 5-0ct-95 

951005-B33-02 2708-S033 5-0ct-95 

951005-B33-03 2708-S034 5-0ct-95 

951005-B33-11 2708-S034 5-0ct-95 

951005-B33-14 2708-S034 5-0ct-95 

951006-B33-18 2708-S035 6-Oct-95 

950926-B34-01 2708-S015 26-Sep-95 

950926-B34-05 2708-S015 26-8ep-95 

950926-B34-12 2708-S015 26-Sep-95 

951005-B35-01 2708-S033 5-0ct-95 

951005-B35-06 2708-S033 5-0ct-95 

951005-B35-10 2708-S033 5-0ct-95 

95ll02-Mll-Ol 2708-S047 2-Nov-95 

95ll02-Mll-09 2708-S047 2-Nov-95 

0.2 

3.0 

5.5 

38.5 

54.0 

69.0 

0.2 

11.5 

36.5 

0.2 

22.0 

29.0 

0.2 

39.0 

Updated: 7/15/96 RBE 
File Name: 2708 Soil Results 
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TABLE 3a - Summary Of Analytical Results for Soil Samples 
TPH, BTEX, Total P AHs, Total Phenols, Cyanide, and Lead 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

::: .:. :: f:{\\::::::{:::::::::::::::):::::· (:::,::::~ . 

.. > :::::::::::( .. :{:::':::; .\ :: : 

M-ll 43.5 

MW-01-22 951024-M1-01 2708-S039 24-0ct-95 0.2 

MW-01-22 951024-MI-02 2708-S039 24-0ct-95 

MW-01-22 951024-MI-06 2708-S039 24-0ct-95 

MW-02-32 95ll06-M2-01 2708-S049 6-Nov-95 

MW-02-32 95ll06-M2-06 2708-S049 6-Nov-95 

MW-03-56 95ll01-M3-10 2708-S045 1-Nov-95 

MW-03-56 95ll01-M3-13 2708-S046 1-Nov-95 

3.5 

23.5 

0.2 

24.0 

31.0 

38.0 

MW-03-56 95ll01-M3-17 2708-S046 I-Nov-95 53.5 

MW-03-56 951101-M3-1B 2708-S046 1-Nov-95 53.5 (dup) 

: :::~:r,':n 

.: j:::{\:::{ .. 

:', :: 

MW-04-57 951030-M4-Ol 2708-S043 30-0ct-95 0.2 ND>20 Detected Detected 

MW-04-57 951030-M4-06 2708-S043 30-0ct-95 25.5 

MW-04-57 951030-M4-15 2708-S044 30-0ct-95 57.0 

MW-05-32 951027-M5-01 2708-S042 27-0ct-95 0.2 ND>20 ND>50 ND>100 

MW-05-32 951027-M5-05 2708-S042 27-0ct-95 15.5 

MW-05-32 951027-M5-07 2708-S042 27-0ct-95 21.5 

MW-05-32 951027-M5-10 2708-S042 27-0ct-95 31.5 

MW-06-61 951107-M6-01 2708-S050 7-Nov-95 2.5 

MW-06-61 951107-M6-0B 2708-S050 7-Nov-95 30.0 

MW-06-61 951107-M6-10 2708-S050 7-Nov-95 3B.5 

MW-06-61 951107-M6-11 270B-S050 7-Nov-95 43.0 

MW-08-56 951025-MB-Ol 2708-S040 25-0ct-95 0.2 

MW-OB-56 951025-M8-ll 2708-S040 25-0ct-95 44.0 

MW-OB-56 951025-MB-15 2708-S041 25-0ct-95 55.0 

MW-09-29 951023-M9-01 2708-S037 23-0ct-95 0.2 

MW-09-29 951023-M9-04 2708-S037 23-0ct-95 5.0 

MW-09-29 951023-M9-05 2708-S037 23-0ct-95 11.5 

MW-10-61 95ll0B-MlO-Ol 2708-S052 8-Nov-95 0.2 

MW-I0-61 95ll0B-M10-02 2708-S052 8-Nov-95 0.2 (dup) 

MW-10-61 95ll08-MI0-09 2708-S052 8-Nov-95 2B.0 . 

MW-12-36 951023-M12-01 2708-S037 23-0ct-95 0.2 

MW-12-36 951023-M12-06 2708-S03B 23-0ct-95 22.0 

MW-12-36 951023-M12-07 2708-S038 23-0ct-95 26.5 
IH 

Note: EPA. U.S. Environmental Protection Agency 
ODEQ .. Oregon Department oCEnvironmental Quality 
ppm .. parts per million 

Updated: 7115/96 RBE 
File Name: 2708 Soil Results 

ND>20 

ND>20 

ND>20 

ND>20 

ND>20 

Detected 

ND>20 

ND>50 

ND>50 

Detected 

ND>50 

Detected 

Detected 

NO>50 

ND>100 

ND>100 

Detected 

ND>100 

Detected 

Detected 

ND>100 

ND>100 

160 

mg/kg .. milligrams/kilogram 
NO '" not detected above detection limit indicated 
BTEX '" benzene, toluene, ethylbenzene, and xylenes 

. / 

460 

ND>5 

57 

350 

19 

29 

30 

" "': 

0.97 

3.1 

8.4 

ND 
5.2 

0.15 

3.7 

ND 
ND 
0.04 

114 

872 

ND 
0.82 

810 

0.24 

NO 

NO 

1,389 

0.11 

NO 

203 

0.7B· 

NO 

11.7 

78.5 

0.16 

45.0 

64.1 

ND 
65.5 

", ,': :'.:: 

:.::::::::: 

10.9 

5.8 

12.8 

0.46 

10.3 

0.43 

10.1 

ND 

ND 

0.16 

195 

3,261 

0.26 

1.4 

1,942 

0.91 

ND 

ND 

20,614 

1.8 

0.06 

2B1 

B.l 

0.64 

21.5 

163 

0.52 

78.7 

107 

0.76 

116 

ND>.3 

67 

ND>.3 

ND>.3 

43 

0.27 8.6 NO>3 

ND ND 
~::>:::::::::::':'::::::::::::::::: .:.:.:.::::::;::::::::::'ji 

PAHs = polynuclear aromatic hydrocarbons 
HelD .. hydrocarbon identification 
TPH .. total petroleum hydrocarbons 

.:, :. .: .:: .. : :.:~: .. :. 

ND>.3 

ND>30 

NO>.3 

ND>.3 

3.0 

B.2 . 

.-

ND>.3 

140 

ND>.3 

.ND>.3 

0.7 

3.5 

ND>.3 

- ; 

56 
Mh.3: 

ND>.3 

- i 

ND>.S 

21 

: :. 

'::: .::: 

NO 

263 

NO 

ND 

47 

33 

ND 

ND 

ND 

ND 

. : . 

0.25 

NO>. 5 

0.88 

0.47 

0.8 

1.3 

0.61 

51B 

Project #2708 

4.9 

29 

15 

6.4 

2.9 

• '" Sample number prefix: 2708-
.... TPH standards based on the ODEQ UST Level 2 Soil Cleanup Standards (OAR 340-122-335); 

Other standards based on Soil Cle3.nup Levels in the Soil Cleanup Table (OAR 340-122-045). 
BOLD == Detected above ReCerence Standard 

Hahn and Associates, Inc. 
Page 40C4 

NWT 002572 



l 
1 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
J 

J 

1 

J 

J 
J 

Table 3b - Summary Of Analytical Results for Soil Samples -
PAHs by EPA Method 8270 (SIM) 

Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

: : 
: : 

,:: ,::.~ 
950921-B1-01 2708-8009 21-8ep-95 

B-01 (dup) 950921-B1-02 2708-8009 21-Sep-95 

B-01 950921-B1-05 2708-8009 21-Sep-95 

B-01 

B-03 

B-03 

B-06 

B-06 

B·07 

B-08 

B-08 

B-09 

B-09 

B-09 

B-10 

B-11 

B-11 

B-13 

B-13 

B-13 

B-14 

B-15 

B-15 

B-17 

B-17 

B-17 

B-18 

B-18 

B-19 

950921-B1-09 2708-8009 21-8ep-95 

950921-B3-05 2708-8007 21-8ep-95 

950921-B3-07 2708-8007 21-8ep-95 

950927-B6-02 2708-8016 27-Sep-95 

950927-B6·03 12708-8016 27-8ep-95 

950927-B7·05 12708-8017 2".8".1:1.95 

950918-B8-04 2708-8001 18-8ep-95 

95091B-BB-08 2708-8001 1808ep-95 

95091B-B9-02 2708-8002 18-Sep-95 

950918-B9-09 2708-8002 18-Sep-95 

95091B-B9-10 2708-8002 1B-Sep-95 
n .. nnn"'_Rl0-o.t 1 nryn'kC:::013 c)1!:c:!. Ol!: 

~ , I ~IVO' .... "' .. l'·.,u 

950928-B11-06 2708-8020 28-Sep-95 

950928·B11-09 2708-8020 28-Sep-95 

951006-B13-03 2708-8035 6-0ct-95 

951006-B13-07 270808035 6-0ct-95 

951006-B13-10 2708-8036 6-0ct-95 

951006-B15-05 2708-8036 6-0ct-95 

951006-B15-08 2708-8036 6-0ct-95 

950929·B17-01 270~~022 2908ep-95 

950929-B17-05 2708-8022 29·Sep-95 

950929·B17-07 2708-8022 29-8ep-95 

950919·B18-05 2708-8003 19-5ep-95 

950919·B18-10 2708-8003 19-5ep-95 

950919·B19-01 2708-8003 19-5ep·9S 

Updated: 7/15196 RBE 
File Name: 2708 Soil Results 

0.2 

0.2 

10.5 

21.0 

10.5 

15.0 

15.5 

8.0 

15.5 

17.0 

10.0 

18.0 

10.0 

30.5 

34.0 

17.5 

12.5 

23.0 

10.5 

18.5 

24.0 

5.0 

21.0 

27.0 

3.0 

16.5 

23.5 

12.0 

24.S 

0.2 

Project #2708 

: :" : . .' . ::j:::::li!·:I·j'i't'F.I ,I'IIt Wttl 
... 

. . , 

..' , .' ::::::, ' : : @' . ::'~::I;. 4ill" . . ;., ' ~11::!I:·!!!lll:·I! 
0.14 ND>0.05 0.14 1.0 1.6 (i.52 1.5 - 1.3 1.4 0.22 1.3 0.06 0.93 0.07 0.88 2.3 7.2 13.4 

0.51 0.41 1.1 3.7 5.6 1.7 5.2 5.1 5.6 0.84 5.7 0.34 3.5 0.46', 5.8 10.4 26.1 

6.1 5.8 21.7 45.3 72.3 ::6:7 55.7 65.8 82.8 7.7 140 9.6 46~ 313 142 239 337 

0.13 INn~OO!i 0.24 0.19 0.21 0.06 0.17 0.17 0.19 INn~oo!i 0.36 0.14 0.11 0.21 2.2 0.65 0.93 

0.30 0.14 3.1 3.2 5.2 1.9 4.8 4.2 4.1 0.64 5.9 0.20 3.2 0.16 3.1 8.9 23.0 

56.0 

1,280 

5.0 

IND::>o.O!i INn~oo!i ND>0.05 ND>O.05 IND>0.05 ND>0.05 ND>0.05 INn~o 05 ND>0.05 INn~ O!i IND>0.05 ND>O.05 ND>O.051 IND::>n.O!i ND>0.05 ND>0.05 IND IND 

0.14 0.44 0.19 INn .. n 9n 0.20 ImhO.20 .18 1.1 INn~0.20 INn~020 0.34 IND::>O.20 0.56 IND::>O.20 INThO ?o 0.49 0.94 3.6 

21 124 191 574 972 '(170 767 1,080 833 159 1,680 74 736 884 1,180 2,840 4,413 12,487 

IND>1.0 0.55 2.1 5.7 8.8 3.5 7.1 9.6 7.6 1.1 10.2IND>I.0 ~~ 1ND::>1.0 5.5 18.3 40.2 86.5 
IND::>O.05 INn~oo!i IND>0.05 INn .... n m;: INn .... n nl; INn .... n nl; INlhOO!i INn~o O!i INn~o.o!i INn~005 IND~0.05 IND::>O.05 INn..",) Ofi INn.."o o!> INn>0.05 INri~o 05 INI> IND 

0.48 4.0 2.8 18 40 12 47 58 24 6.0 26 0.71 38 2.3 7.2 52 185 

0.18 ND>0.05 ND>0.05 ND>0.05 INn",o m;: ND>0.05 INn .... o OJ; INn~o05 ND>0.05 ND>0.05 IND>0.05 0.06 INn~o O!i INn~O 05 ND>0.05 ND>0.05 IND 

558 457 603 472 420 139 487 344 601 56.5 1,350 464 246 7,560 3,410 2,270 2,422 

1.9 0.17 1.3 1.6 1.8 0.66 2.1 1.8 1.9 0.22 4.4 0.99 1.~ 8.3 7.8 7.4 9.5 
INn~o o!> ND>0.05 0.05 ND>0.05 INn",o m;: ND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 0.08 IND::>o.os IND~1l 05! IND~005 0.20 0.13 IND 

7.8 0.61 2.7 0.83 0.50 ND>0.50 0.53 ND>0.50 1.4 ND>0.50 4.20 6.7IND::>1l ~~! 915 25:2 7.4 

0.07 ND>0.05 0.09 ND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 0.17 0.08 IND::>fl OJ ND::>OO!i 0.35 O.29ND 
3.3 

1,630 155 578 564 752 238 942 747 811 89.9 2,350 481 519 13,000 2,950 3,580 3,916 

Nn~O O!> ND>0.05 ND~OO!i ND>0.05 Nn .... O m;: ND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 Nn~005 ND::>O.05 IND:>lI 05 ND::>0.05 ND>0.05 Nn .... n OJ; ND 

ND>O.OS ND>0.05 ND~005 ND>0.05 Nn .... O m;: ND>0.05 'Nn .... n,Q5 ND>0.05 ND>0.05 ND>0.05 Nn~O 05 NI)::>O.05 IND~ ofi ND>0.05 ND>0.Q5 Nn ..... n OJ; ND 

Nn.."O M IND>0.05 Nn~O O!i IND>0.05 ,Nn .... n OJ; INri;O.05 IND>0.05 :ND>0.05 iNn.."oO!i INn::>o.os Nn.."O O!i Nn::>O.05 ND~O oli ND::>0.05 INn .. n OJ; Nri~ 05 ND 

16.1 4.1 6.6 6.8 9.7 3.2 9.3 9.0 9.7 1.0 27.7 6.9 I~ 400 80 41.3 

ND::>O.OS 0.05 0.13 ND>0.05 0.05 0.16 ND>0.05 ND>0.05 ND>0.05 ND>O.05 0.24 0.04 ND~(I._ 0.13 0.59 0.40 

0.03 0.22 0.92 3.5 5.6 1.3 5.7 5.3 3.6 0.67 11 0.15 3.~ 0.09 4.0 14 

161 10 111 28 15 5.8 16 5.9 44 1.1 114 119 4~ 478 477 224 

0.08 ND>0.05 0.09IND>0.05 ND>0.05 IND>O,05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 0.07 0:06IND>o.os 0.16 0.32 0.11 IND 

45.9 

0.21 

24.1 

114 

338 

0.24 

19,438 

43.5 

0.46 

ND 

973 

1.1 

29,387 

ND 

ND 

IND 
638 

1.8 

59.1 

1,814 

0.89 

1.9 0.16 0.44 0.17 0.09 0.03 0.07 0.05 0.26 ND>0.50 1.1 1.8 0.03 44.8 6.7 1.7 0.66 59.3 

ND>0.05 ND>O.OS ND::>O.OS ND>0.05 ND>0.05 ND>O.OS ND>0.05 ND>0.05 ND>O.OS ND>O.OS ND>0.05 ND>0.05 ND>0.05 ND>0.05 Nn .. n OJ; ND>0.05 ND ND 

6.8 0.52 212 53.1 57.6 29.6 61.0 46.0 71.4 10.0 115 20.1 -U.5 2.9 91.7 114 324 933 
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Table 3b - Summary Of Analytical Results for Soil Samples 
PAHs by EPA Method 8270 (SIM) 

Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

B-19 

B-19 

B-19 

B-20 

B-20 

B-21 

B-22 

B-22 

B-23 

B-23 

B-24 

B-24 

B-25 

B-25 

B-26 

B-26 

B-26 

B-27 

: : 

: :' : 
. , 

950919-B19-03 I 271\0 "'104. 19-5ep-95 

950920-B19-07 2708-8005 20-Sep-95 

950929-B19-08 2708-8005 20-Sep-95 

950929-B20-03 2708-8022 29-Sep-95 

950929-B20-07 2708-8023 29-Sep-95 
9fil/lM_R?l-04 i 2708-8027 3-0ci-9fi 

951003-B22-05 2708-8027 3-0ct-95 

951003-B22-09 2708-8028 3-0ct-95 

951003-B23-08 2708-8029 3-0ct-95 

951003-B23-12 2708-8029 3-0ct-95 

951002-B24-03 2708-S024 2-0ct-95 

951002-B24-10 2708-8024 2-0ct-95 

951002-B25-03 2708-8025 2-0ct-95 

951002-B25-05 2708-8025 2-0ct-95 

951003-B26-01 2708-8030 4-0ct-95 

951003-B26-06 2708-8030 4-0ct-95 , 
951003-B26-13 2708-8030 4-0ct-95 

950920-B27-10 2708-8005 20-Sep-95 

B-27 950920-B27-12 2708-S006 20-Sep-95 

B-27 950920-B27-15 2708-8006 20-Sep-95 

B-28 951002-B28-01 2708-8025 2-0ct-95 

B-28 (dup) 951002-B28-02 2708-8025 2-0ct-95 

B-28 951002-B28-07 2708-8025 2-0ct-95 

B-28 951002-B28-11 2708-8026 2-0ct-95 

B-29 950922-B29-01 2708-8011 22-Sep-95 

B-29 '950922-B29-15 2708-8012 22-Sep-95 

B-29 950925-B29-17 2708-8013 25-Sep-95 

B-29 950925-B29-18 2708-8013 25-Sep-95 

B-30A 950922-B30-0112708-8010 22-Sep-95 

B-30 950922-B30-06 2708-8010 22-Sep-95 

Updated: 7/15196 RBE 
File Name: 2708 Soil Results 

Project #2708 
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6.5 

18.0 

27.0 

10.5 

23.5 

11.5 

13.5 

24.0 

26.5 

34.5 

10.5 

29.0 

12.5 

20.0 

0.2 

20.5 

39.5 

23.0 

28.0 

35.5 

0.2 

0.2 

15.0 

24.0 

0.2 

35.5 

44.0 

47.0 

0.2 

11.5 

·Ii/:II/lilii/!!·I: 

.::i:::j:i:I::i::::I!/:I:i:I~llljlliliill/ lil'll~llijilj ':I~ li!lllillliii~;!!I!I:!I;I!!!;I:!llljlll·III·I:I·!il,l:lii··~lf ' 

, , .'. ' , I·illl' '11)liil, I}": .' Ilii<liJIEII·I·I'; ., 'II •. ·1.. .' 1:11:::·l·:I:~.:' l:l1':.::1:.]:.::il,-i:·.il,i:':I.i .. :i·.IIIIII· 1· .. 1; I' II 
: : 

.: :~ . 

. gi·iil 

13.4 4.6 14.4 7.6 5.4 :1.4 5.8 5.1 9.7 0.96 25.4 13.0 3.9 180 83.3 33.3 35.8 408 

0.50 0.17 NThO m; 0.05 ND>0.05 0.05 ND>0.05 NTI""O m; ND>0.05 NTI""n m; 0.18 0.77 INn>O.05 76.3 1.7 0.28 0.10 80.0 

0.08 Nn>o m; 0.08 0.03 ND>0.05 IND>O.Ofi ND>0.05 NTI""n Ofi ND>0.05 NTh.n m; 0.13 0.10 INn>005 1.1 0.30 0.14 0.03 2.0 

35.8 9.4 122 40.4 44.5 19.0 45.0 29.3 67.1 4.7 113 57.8 23.8 27.8 239 214 245 1,093 

0.07 0.10 0.06 0.05 0.06 ND>0.05 0.05 0.06 0.05 ND>O.Ofi 0.18 0.11 0.04 11.2 0.36 0.30 0.26 13 

1.3 0.44 0.20 0.12 0.08 0.08 IND>0.05 NTI""n.Ofi 0.14 ND>O.05 0.59 0.09 1NJ)",,0 nFi 0.71 2.5 0.86 0.42 7.1 

9.4 0.08 1.2 0.63 0.19 0.12 0.15 0.06 0.58 ND>O.05 5.3 5.7 0,06 0.31 12 4.3 1.7 40.3 

78.8 0.50 18 9.2 4.0 1.7 2.6 0.49 12.0 0.15 65.4 59.9 0.58 0.41 160 71.7 30.2 485 

0.87 1.2 0.52 0.20 0.19 0.10 0.20 0.19 0.27 ND>0.05 1.4 3.0 0.16 58.8 8.2 1.6 1.1 76.9 

ND>0.05 Nn>005 Nn>O Oil ND>0.05 ND>0.05 IND>0.05 ND>0.05 ND>0.05 INTI""o m; NThO m; ND>0.05· NTI .... o nil 1NJ) .... n m; ND>0.05 ND>0.05 Nn .... OOfi ND ND 

52.4 7.5 34.9 41.9 53;2 21.3 59.5 42.0 64.1 5.5 132 28.5 81.0 115 186 217 277 1,092 

ND>O.05 NTI .... O n!> Nn .... 005 ND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 INTI""onFi Nn .... OOfi ND>0.05 m»OOfi Nn .... o Ofi 0.14 ND>0.05 Nn>O.Ofi IND 0.14 

0.41 0.15 0.29 0,41 0.71 0.25 0.78 0.75 0.60 0.08 1.2 0.53 0.50 1.2 2.5 2.1 3.3 12.5 

ND>0.05 NTI .... n n!> Nn .... 005 ND>O.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 INTI""OOfi Nn>OOfi ND>0.05 Nn>O.Ofi Nn>OOfi 0.45 ND>0.05 ND>O.Ofi IND 0.45 

0.09 NTI .... n O!> 0.10 0.73 1;2 0.49 0.99 0.84 0.77 0.16 1.5 Nn>O.05 0.79 ND>0.05 0.46 1.2 5.1 9.3 

I 608 449 1,220 124 134 51.0 138 171 265 20.7 949 681 123) 6,420 2,630 1,540 862 15,530 

0.06 0.05 0.05 ND>0.05 ND>0.05 ND>0.05 ND>O.05 ND>0.05 INTI""o nFi Nn>O.Ofi 0.07 0.06 ND>0.05 0.55 0.19 0.10 IND 1.1 

53.0 32.6 21.9 17.2 16.3 .0;2 18 13.6 21.0 1.9 79.1 45.7 9.6 586 208 113 90.5 1,243 

8.6 2.0 3.1 1.9 1.6 0.78 1.7 1.3 2.6 0.11 9.9 6.5 0.92 

1.1 0.14 0.36 0.31' 0.26 0.09 0.16 0.15 0.28 ND>0.05 1.3 0.88 0.11 

0.73 0.26 4.6 6.1 10 4.3 8.6 8.2 8;2 1.6 9.7 0.25 6.6 

1.1 0.86 1.8 9.5 14.9 6.3 14.1 12.3 9.5 2.4 17.3 0.55 8.8 

23.8 3.7 11.2 19.1 33.4 12.6 42.7 39.5 30;2 3.6 66.1 14.0 25.6 

0.06 Nn .... o 1)5 Nn .... o OIl ND>O.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 Nn>0.05 ND>O.05 ND>0.05 ND>0.05 ND>O n!l 

0.40 7.3 3.3 10.5 31.7 U.6 32.5 41.8 19.3 4.8 9.4 0.47 28.4 i 

9,210 78 1,650 1,540 758 a08 571 230 1,810 46.1 8,480 4,530 181, 

1.1 0.33 1.0 0.56 0.45 0.12 0.51 0.30 0.68 0.05 1.6 0.84 C.24: 

ND>0.05 ND>0.05 ND>0.05 INn>o {l!, ND>0.05 l'ID:,-0.05 IND>o Oil ND>0.05 ND>0.05 ND>0.05 Nn .... OOfi ND>0.05 ND>O 05 

9.2 13.4 16.0 49.8 110 45.0 100 129 75.4 20;2 111 5.9 1001 

220 228 417 167 167 71.9 182 125 245 16.5 739 310 89.3 

·44.7 

1.8 

0.30 

0.88 

102 

2.2 

2.4 

26.4 13.3 

3.5 1.8 

4.6 12.7 

9.2 25.7 

74.0 110 

0.04 ND>O.05 ND 

3.4 22.8 

9.6 

1.2 

45.5 

65.5 
167 

139 

125 

12.2 

86.8 

135 

612 

2.3 

230 

7,400 15,500 6,530 5,214 58,822 

0.77 5.1 2.8 2.6 16.5 

0.18 ND>0.05 ND>0.05 ND 0.18 

9.4 37.3 134 500 965 

1,730 1,260 808 939 6,776 
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Table 3b • Summary Of Analytical Results for Soil Samples 
PAIls by EPA Method 8270 (SIM) 

Remedial Investigation 
Northwest Natural Gas Company. Gasco Facility 
Portland, Oregon 

, ., 
: ',' 

B-30 9fi0922.R::l0-12 ·2708-8010 nn ""-r n'"," 

B·31 950925-B31-01 2708-8013 25-Sep-95 

B-31 950925·B31-06 2708-80 L4 25-Sep-95 

B-31 950925·B31-08 2708-8014 25-Sep-95 

B-31 950925-B31·10 2708-8014 25-Sep-95 

B-31 (dup) 950925-B31·11 2708-8014 25-8ep-95 

B-32 951004-B32-01 2708-8031 4-0ct·95' 

B-32 951004-B32-03 2708-8031 4-Qct·95 

B-32 951004-B32.1512708-C::;0~?' 4-0ct-95 

B-32 951004-B32·18 2708-8032 4-0ct·95 

B-33 951005·B33-01 2708-8033 5-0ct-95 

B-33 951005-B33-02 2708-8033 5-0ct·95 

B-33 951005-B33-03 2708-8034 5-0ct·95 

B-33 951005-B33-14 2708-8034 5-0ct·95 

B-33 951006-B3~-18 2708-8035 6-0ct-95 

B-34 950926-B3:i-Ql 2708-8015 26-Sep-95 

B-34 950926-B34-05 2708-8015 26-Sep-95 

B-35 951005-B35-01 2708-8033 5-0ct-95 

B-35 951005-B35-06 2708-8033 5-0ct-95 

B-35 951005-B35-10 2708-8033 5-0ct-95 

M-ll 1951102-Mll-Ol 2708-8047 2-Nov-95 

M-ll 1951102-Mll-09 2708-8047 2-Nov-95 

M-ll I 95110~-:Mll-10 2708-8047 2-Nov-95 

MW-Ol-22 951024-M1-01 2708-8039 24-0ct-95 

MW-01-22 951024-M1-02 2708-8039 24-Oct-95 

MW-Ol-22 951024-MI-06 2708-8039 24-0ct-95 

MW-02-32 951106-M2-01 2708-8049 6-Nov-95 

MW-02-32 95ll06-M2-06 2708-8049 6-Nov-95 

MW-03-56 951101-M3-10 2708-S045 1-Nov-95 

MW-03-56 951101-M3-13 2708-8046 I-Nov-95 

Updated: 7/18/96 RBE 
File Name: 2708 Soil Results 

Project #2708 

'('it Ii;:';:::?!;"::,;·.·.,·,, .. ;,;,,;;;:·:,,· 
=12" .. 

, .. r:' 

28.5 

0.2 

21.0 

24.5 

28.0 

28.0 

0.2 

11.5 

38.5 

58.5 

0.2 

2.5 

5.5 

54.0 

69.0 

0.2 

11.5 

0.2 

22.0 

29.0 

0.2 

39.0 

43.5 

0.2 

3.5 

.23.5 

0.2 

24.0 

31.0 

38.0 

.. : 
:. ", 

. ': . : ': :. : : 
:; .. 

, . ·ftl.·· a 
.. : : At';:: ::mIL:: ;~i. . . .m::. . :;~ 

l\ 

L 
15.2 

j} :;':;'; 

68.8 28.7 14.3 17.4 7. 22.0 17.7 19.8 1.8 53.3 31.0 11.6 327 126 91.0 94.3 

0.11 1.3 0.59 2.1 5.4 1.8 4.8 6.8 3.0 0.98 1.6 0.06 4\.9 0.30 0.71 3.7 

1,120 50.6 473 319 321 U9 374 364 394 45.1 1,290 422 274 2,880 2,620 1,600 

0.07 NTh.O.Ofi 0.18 0.28 0.35 0.11 0.70 0.27 0.39 0.04 0.88 0.06 0.22 ND>0.05 0.54 1.4 

ND>0.05 ND>0.05 ND>0.05 ND>0.05 INn~0.05 INn~OO!'i ND>O.05 ND>0.05 ND>0.05 'ND>O.05 IND>O.05 ND>0.05 IND>O.05 IND>O.05ND>0.05 ND>0.05 ND 

ND>0.05 IND>0.05 ND>0.05 ND>0.05 INn~005 INn~005 ND>0.05 ND>0.05 ND>0.05 ND>O.05 ND>0.05 ND>0.05 IND>0.05 IND>0.05 ND>0.05 ND>0.05 ND 

23.0 

1,846 

2.1 

0.09 1.7 0.53 2.9 6.9 2.5 7.4 12.4 5.6 1.8 2.7 0.11 ~'.7 0.82 0.66 7.4 34.8 

990 807 1,190 495 500 292 585 529 824 87.3 2,050 810 3'73 11,100 4,560 3,580 3,156 

1,330 39.0 1,280 259 285 81.0 386 354 427 52.0 1,180 520 238 11,100 2,440 1,990 1,728 

0.06 ND>0.05 0.06 ND>0.05 INn~n M IND>O.05 ND>0.05 ND>0.05 ND>0.05 IND>0.05 0.13 0.05 INn~OO!l 0.38 0.31 0.21 ND 

1.3 29.1 9.9 34.6 124 44.0 129 202 70.0 32.7 29.5 1.6 1.41 9.1 10.5 87 

1.7 0.23 0.96 1.9 2.4 0.88 2.8 2.1 2.5 0.29 6.4 0.85 :1.5 1.5 4.1 7.4 

369 133 263 181 185 72.1 225 152 262 21.3 527 266 108 3,460 1,190 824 

3.4 ND>1.0 2.1 0.65 0.57 IND>l 0.70 0.62 1.1IND>1 3.4 1.5 ND>l 37.0 8.6 5.4 

0.06 0.35 0.12 0.05 0.05 ND>0.05 0.37 0.05 0.06 INIhO.O!l 0.18 0.12 ND>0.05 3.5 0.47 0.31 

0.99 0.46 1.5 6.0 10.0 4.5 9.9 9.5 9.6 1.6 11.7 0.44 ~'.6 1.1 5.6 13.6 

253 452 1,289 227 256 153 356 318 383 41.0 849 409 223 5,420 1,580 1,290 

0.14 0.54 0.88 2.2 4.0 1.5 4.1 4.5 4.1 0.59 4.0 0.15 3.0 0.34 2.2 6.7 

532 1,960 880 613 780 2(l9 954 714 809 91.5 2,600 982 497 20,700 4,890 4,330 

0.52 0.28 0.27 0.13 0.14 0.07 0.17 0.14 0.18 Nn~O.05 0.50 0.28 0.10 4.3 1.4 0.82 

0.73 0.91 0.82 8.1 18 6.0 10 12 6.9 2.3 12 0.30 0.2 0.37 4.2 14 

0.85 0.08 0.21 0.16 0.11 0.05 0.08 0.06 0.13 ND>0.05 0.94 0.65 0.05 1.5 2.1 0.91 

0.80 0.09 0.40 0.26 0.14 0.07 0.16 0.11 0.26 NIhOO!l 1.4 0.65 0,08 2.0 3.1 1.4 

ND>0.50 IND>0.50 ND>0.50 0.41 0.66 ND>0.50 0.61 1.0 0.64 Nn..,O fiO 0.71 ND>0.50 0,75 IND>0.50 NTl .... n "n 1.0 

ND>0.20 INn:>0.20 ND>0.20 0.91 1.5 0:14 1.7 2.3 1.3 0.40 0.79 ND>0.20 1.8 ND>0.20 NTh,n 9n 1.4 

ND>0.05 INn:>oO!l 0.19 N,IhO.05 ND>0.05 ND>0:05 NIhO.05 ND>0.05 ND>0.05 Nn>O.05 0.03 ND>0.05 IND>llll!i ND>0.05 0.15 0.09 IND 

0.05 0.08 0.14 0.73 1.2 0.49 1.1 " 1.0 0.83 0.16 1.4 ND>0.05 0.69 0.05 0.57 1.8 

0.20 ND>0.05 ND>0.05 0.04 0.04 ND>0.05 0.04 ND>0.05 0.04 iND>0.05 ND>0.05 ND>0.05 IND>o tlfi 0.08 ND>0.05 IND>O.05 

0.19 0.14 0.14 0.53 0.83 0.30 0.84 0.96 0.51 0.10 1.4 0.16 0,61 0.65 0.77 2.0 

ND>0.05 IND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 ND>0.05 iND>0.05 ND>O.05 ND>0.05 IND::.O 1)5 IND>O.05 ND>0.05 ND>0.05 IND 

575 

12 

1,054 

3.0 

0.53 

49.2 

1,639 

19.5 

4,014 

0.78 

67.4 

9.7 

0.97 

3.1 

8.4 

5.2 

0.15 

3.7 

853 

38.1 

12,666 

5.5 
IND 

ND 

61.2 

28,772 

21,961 

1.2 

955 

37.5 

8,238 

65.0 

5.7 

94.1 

13,499 

38.9 

41,602 

9.3 

ND 

106 

7.9 

11 

5.8 

12.8 

0.46 

10.3 

0.43 

10.1 
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Table 3b - Summary Of Analytical Results for Soil Samples 
PAHs by EPA Method 8270 (SIM) 

Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon Project #270B 

i •· ••. :i' 

:1111111111.1,1 . 

, 1[I"III·l::!':1 . , ,'1!' " .. " ;, ru ll, ' I ' ' 'II ' + ' : ' I,ll ~·::]I::'i!:::!liN·:·!lI[!llltll::·. 
MW-03-56 951101-M3-17 270B-8046 I-Nov-95 53.5 IND:>O.05 ND>0.05 ND>0.05 ND>0.05 ND>0.0"5 INn .... n m;:. ND>o.or. ND>0.05 ND>0.05 IND>0.05 IND:>005 ND>0.05 ND>0.05 1ND>0.05 ND>0.05 ND>0.05 IND 

MW-03-56 951101-M3-lB 270B-8046 I-Nov-95 53.5 (dup) IND>O.Ofi ND>0.05 ND>0.05 INn."n m; 0.04 INn .... " n", ND>0.05 0.04 ND>0.05 ND>0.05 0.03 Imho.05 ND>0.05 ND>0.05 ND>0.05 Q.04 0.04 

MW-04-57 951030-M4-01 270B-8043 30-0ct-95 0.2 IND:>fi.O . 4.4 2.6 10 26 10 28 35 15 4.0 12 1l\ID:>50 21 1.7 3.4 22 114 

MW-04-57 951030-M4-06 270B-8043 30-0ct-95 25.5 65 ND>100 110 190 200 68 210 190 ISO 24 640 49 ND>100 ~!5 4BO 830 B72 

MW-04-57 951030-M4-15 270B-8044 30-0ct-95 57.0 0.03 ND>0.05 ND>0.05 Imho m; ND>0.05 IND>0.05 ND>O.Ot: ND>0.05 ND>0.05 IND>0.05 0.05 ND>0.05 ND>0.05 O.(IS 0.03 0.07 IND 

MW-05-32 951027-M5-01 270B-8042 27-0ct-95 0.2 IND:>O.05 ND>0.05 lND:>oO!, 0.13 0.22 O.OB O.I:i 0.15 0.13 IND>0.05 0.20 ImhO.Ofi 0.11 IND>0.05 0.07 0.19 0.B2 

MW-05-32 951027-M5-05 270B-8042 27-0ct-95 15.5 19 15· 41 115 170 58 20B 153 130 25 330 16 104 B.1 113 437 B10 

MW-05-32 951027-M5-07 270B-8042 '2J-Oct-95 21.5 IND:>O.05 ND>0.05 0.07 0.07 0.04IND>0.05 0.0:> 0.04 0.09 IND>0.05 0.17 ND>0.05 INTh005 ,ND:>O.Ou . 0.15 0.23 0.24 

MW-05-32 951027-M5-10 270B-8042 27-0ct-95 31.5 INn.."n Ofi ND>0.05 ND>0.05 IND:>005 ND>0.05 INn .... n n", ND>O.Of. ND>0.05 ND>0.05 1N"n,n m; ND>0.05 ND>0.05 ND>0.05 IND:>O.05 INTho Ofi IND:>oO!l IND 

MW-06-61 951107-M6-01 270B-8050 7-Nov-95 2.5 INn.."n m; ND>0.05 ND>0.05 IND>0.05 ND>0.05 IND>0.05 ND>0.05 ND>0.05 ND>0.05 IND>0.05 INn .... o O!l ND>0.05 ND>0.05 'ND:>O.05 IND:>O.05 IND>0:05 IND 

MW-06-61 951107-M6-08 2708-8050 7-Nov-95 30.0 2,350 25 1,420 340 170 120 190 130 450 25 1,900 990 94 3,650 5,7BO 2,9BO 1,389 

MW-06-61 951107-M6-10 270B-8050 7-Nov-95 38.5 0.22 ND>0.05 0.16 0.04 ND>0.05 INTho n", ND>O.ot;. IND>0.05 0.07 INn .... o m; 0.22 0.10 IND:>O.05 O.OB 0.60 0.34 0.11 

MV{-06-61 951107-M6-11 270B-8050 7-Nov-95 43.0 INn .... o Ofi ND>0.05 ND>0.05 IND:>O.05 ND>0.05 ND>0.05 ND>O.Oli ND>0.05 INn .... n Ofi INn .... o m; ND>0.05 ND>0.05 IND:>O.05 ND>0.05 0.06 IND:>O.05 IND 

MW-08-56 951025-MB-01 270B-8040 25-0ct-95 0.2 INn .... o fin 3.2 I.B. 12.0 39.6 13.8 41.7 56.5 20.5 9.1 6.7 INlhO.fiO 46.2 2.2 1.4 26.1 203 

MW-08-56 951025-M8-11 2708-8040 25-0ct-95 44.0 0.74 0.30 0.22 0.17 0.12 0.05 0.15 0.13 0.21 Nn .... O Ofi 0.60 0048 0.08 2.6 1.5 0.71 0.78 

MW-08-56 951025-MB-15 270B-8041 25-0ct-95 55.0 Nn .... O Ofi ND>0.05 0.06 ND:>O.05 ND>0.05 Nn.."n n", ND>0.0c.. ND>0.05 IND:>O m; ND:>005 0.07 ND>0.05 ND>0.05 0.31 0.11 0.10 ND 

MW-09-29 951023-M9-01 270B-8037 23-0ct-95 0.2 0.12 0.17 0.31 1.4 2.7 0.B8 2.1; 2.6 .1.9 0.42 2.2 0.06 1.9 0.09 0.96 3.3 

MW-09-29 951023-M9-04 2708-8037 23-0ct-95 5.0 0.12 1.3 2.0 7.4 20 5.0 14.' 22.6 13.3 2.7 17.9 0040 16.1 1.2 8.6 30.4 

MW-09-29 951023-M9-05 2708-8037 23-0ct-95 11.5 Iml..,,0.05 ND>0.05 0.03 0.03 0.04 ND>0.05 0.0:1 0.04 0.04 ND..,,0.05 O.OB ND>0.05 0.03: NThO.05 0.10 0.12 

MW-I0-61 951108-MI0-01 2708-8052 8-Nov-95 0.2. 0.B3 ND>0.05 1.7 6.7 11 5.1 9.li 6.7 6.3 1.4 11 0.23 5.0 O.OB 3.3 9.9 

MW-10-61 9511n~-Mlo_n? 2708-8052 8-Nov-95 0.2 (dup) 1.1 ND>0.05 1.1 10 17 6.2 H 9.0 7.5 2.2 14 0.36 7.2' 0.13 5.2 12 

MW-10-61 9511n~_Ml0_0Q 270B-8052 B-Nov-95 2B.0 0.04 ND>0.05 0.04 Nn."O nil ND>0.05 ND>0.05 ND>0.05 ND>0.05 IND>0.05 Nn .... O Ofi 0.08 ND>0.05 ND>0.05 0.23 0.22 0.16 ND 

Note: • = Sample number prefix: 2708· DEQ = Oregon Department of Environmental Quality 
# = Cleanup level not established EPA = U.S. Environmental Protection Agency 
bgs = below ground surface mglkg = milligramslkilogram 
•• = Reference Standards based on Soil Cleanup Levels in the Soil Cleanup Table (OAR 340-122-045). 

ND = Not detected above detection limit indicated 
PAHs = polynuclear aromatic hydrocarbons 
ppm = parts per million 
BOLD = Detected above Industrial Maximum Allowable Soil Concentra\ion 

11.7 

78.5 

0.16 

45 

64 

ND 

0.16 

195 

.3,261 

0.26 

ND 

1.4 

1,942 

0.91 

ND 

20,614 

1.8 

0.06 

281 
8.1 

0.64 

21.5 

163 

0.52 

7B.7 

107 

0.76 

116 

8.6 

Updated: 7/15196 RBE 
Y!le Name: 2708 Soil Results 
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Name: 2708 Soil Results 

TABLE 3c - Summary Of Analytical Results for Soil Samples 
Phenols by EPA Method 8270 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

:. " 

. :: 

19-5ep-95 

19-5ep-95 

lUUiJ-1:I;:t::t:-Ua 12708-8027 3-0ct-95 

. Note: • '" Sample number prefix: 2708- DEQ '" Oregon Department of Environmental Quality 
• II .. Cleanup level not established EPA", U.S. Environmental Protection Agency 

bgs '" below ground surface mg/kg = milligram&'kilogram 
•• = Reference Standards based on Soil Cleanup Levels in the Soil Cleanup Table (OAR 340-122-045). 

ND .. Not detected above detection limit indicated 
ppm = parts per million . . ' . 
BOLD .. Detected above Industrial MaxImum Allowable SoIl ConcentratIon 
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Updated: 7115196 RBE 
File Name: 2708 Soil Results 

TABLE 3d • Summary Of Analytical Results for Soil Samples 
Priority Pollutant Metals by EPA Methods 6010 and 7470 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

B-1 0.2 
B-1 (dup) 0.2 

Note: • = Sample number prefix: 2708- DEQ = Oregon Department ofEnvironmelltal Quality 
II = Cleanup level not established EPA = U.S. Environmental Protection Agency 
bgs = below ground surface mg/kg = milligramslkilogram 
BOLD. Detected above Industrial Maximum Allowable SOU Concentration 
•• = Reference Standards based on SOU Cleanup Levels in the SOU Cleanup Table (OAR 340·122·045). 

ND = Not detected above detection limit mdicated 
ppm = parts per million 

Project #2708 
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TABLE 4a - Summary Of Analytical Results for Groundwater Samples - Temporary Well Points 
Remedial Investigation . 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

i I B-19 

i I B-21 

B-31 I 
rl~ 

. " :. 

.. ", : 
" .. : .. .: .. 

* = Sample number pref'IX: 2708-
bgs .. below ground surface 

" " 

BTEX .. benzene, toluene, ethylbenzene, and xylenes 

28.0 

19.5 

29.0 

lnnnnll ',. 

3.0 

. :: " 

.. ,:,:,',::,::::::}/"":,: :. 

:::,:,:":,, ,:,:,:::,:,::::,,::, :{::'}'::::'::::::::: 

( : . 
. }( . 

:/::: :{tr:::( .. 
J; 

~~nnn ',. 

1.2 

1.6 

'AM,· 

1,60(] 

1.9 

10 

:: ::. 

, ., : .:::{:' 

11,OO( 

3.3 

13 

EPA = U.S. Environmental Protection Agency 
ND = not detected above detection limit indicated 
mgll .. milligrams/liter 

151,600 

6.4 

28 

:':) ., .. 

., 
.. :",:::,:,.:':" .,:. 

1.7 

2.9 

13 

:""},, "'":"""""""",::::,,,,: 

fi·lf.::· 
',:' ,:', " :: 

6,610 

'I:lti INil 

695 ND>O.5 

2:3 

.7 

1.1 

IND>0.02 

ND>O.02 

":"""""""",,,""':""":""""':""'"''''""", :,:"",,,".!lll!·:1::. 

ODEQ .. Oregon Department ofEnvironmental1iuality 
PARs .. polynuclear aromatic hydrocarbons 
ppb .. parts per billion 
BOLD = Detected above Reference Standard 

** .. Reference standards based on the ODEQ UST Groundwater Cleanup Levels (OAR 340-122-242) or Pr~posed EPA Maximum Contaminant Levels (MCLs) 

Updated: 7/15/96 RBE 
File Name: 2708 Water Results-TWP 

7.B 

Project #2708 

22.5 

ND>l ND>O.l 

18.5 ND>O.l 

;: i\:'~1q~~::::::::;:,;: ·""'''''':'111'' 
ppm = parts per million 
TPH = total petroleum hydrocarbons 
ugll = micrograms/liter 

Page 1of1 
HAHN AND ASSOCIATES, INC. 

29.2 

.71 

NWT 002579 



I 
I 

-
] 

] 

J 
J 
J 

J 

1 

1 
J 

] 

1 

I 

I 

TABLE 4b - Summary Of Analytical Results for Groundwater~Samples - Temporary Well Points 
PAIls by EPA Method 8270 
Remedial Investigation 
Northwest Natural Gas Company. Gasco Facility 
Portland, Oregon 

Iri''lI::~;;·y:;o''''':''''':;;;::;'~'O:·\.:'~'':':::·:i:L ,,'~' "':':':':':':':':': ':':"'; . ":}:/': .. 
I~e::~~~~:!!.i! ~e ,. . ,;Co:':'::':'"~"~:::':"~':':':,::::':' :"'}:)(::} ,"'" 
.:}:.,:, '::'}}':':::::,,:':':": :":'?;. ':'i':: ",{: ':':::'::}}}'::' :",,:i:;::,::::: '{{::}}}:::: ,:,,;'i:?t:{:: ',:",:. 

I::::',:,"" 
':':::' 

. :} 

. ::::) 

1< 

I 

Ii 

., 

·:r 
:'j:f: / 

@):::: 

'~:[:::: ·id: 
. gYLj·· ·0 i::;:::;: 

B·01 950921-BW1-01 270B·W003 21-Sep-95 

B·05 950925-BW05-01 270B·W005 29-Sep-95 

' ;::: 

.:.,. 

" .:. 

: :' 
.".~ . 

:",:,:,:"",:,:,:" k'i, 
. ::,:::,):':':':.1:':::, 

: ":,,,,/t'I:'{ 
. "':::':' . (',,":.: 

23.0 r.4 0.22 1.5IND~O.1 

2B.0 13 0.14 1.2 ND>O.l 

... . : . 

" .: 

" :: 

\;: 
,:",: ' 

mhO,l 

I Nn::.O. 1 

:::,{ 

ND >0.1 

ND >0.1 

.. ~. 

ND>O.l· ND>O.l 

ND>O.l ND>O.l ND>O.l NTl::.O. 

... . .':"".' 
:.",,:{ ::':;::,:/:::::: 

... ,?} 

., ?} 

;': ':{,: 

..... 
:t . @f 

1.4 

B-19 950920-BW19-02 270B·W002 20·Sep-95 2B.0 39 7.7 3.1 0.26 0.16 ND>O.l ND>O.l NTl::.O.1 O.2RNTl::.O.1 5.1 

B-21 

B-31 

Note: 

951003-BW21-01 270B·W006 3-0ct-95 

950925-BW31-01 ·W004 25-Sep-95, 

• = Sample number pref1X: 2708-
II = Cleanup level not established 
bgs = below ground surface 

19.5 110 

29.0 96 

1.B3 .7 0.53 0.66 

2.7 15 2.4 2.1 

DEQ = Oregon Department of Environmental Quality 
EPA .. U.S. Environmental Protection Agency 
ND = Not detected above detection limit indicated 

•• = Reference Standards based on DEQ groundwater cleanup levels for petroleum underground storage tank (UST) sites 

Updated: 7/15/96 RBE 
File Name: 2708 Water Results-TWP 

0.27 0.34 

0.97 2.4 

0.37 '.79 -0.07 

Ul 3.9 0.21 

PAHs = polynuclear aromatic hydrocarbons 
ppb = parts per billion 
ug/l = microgramslliter 

5.0 

16 

BOLD = Detected above Reference Standard 

: .. : . i{ .. :\ 
: .: 

:::: . 

:. " 

. :': Hi 
::::' 

t::':lIlf:::+':~"·:':"f·':t :.::1:,:: }::.".. 

:.:. I.:':\~ ) 
. .. """"'1"'" . 

4.5INU::.0.1 140 

9B $>0.1 0.94 
, 

2.0 N;n>O.l 6500 

:.n 0.27 560 

29 1.:3 420 

.. 

:t~ 

Project #270B 

. I) :}::ri' ., :::::; 

.:i: 

1\· ."': 
:.'.;:::!:;:;:::::::;': .... 

1))·[::':· 
.. r}: 

':,' 

19 .7 0.09 176 

6.9 1.4 ND 35 

29 5.6 0.70 6,610 

l7 5.4 2.9 726 

76 25 13 695 

:("':',1',:,:, .. ··/(:·:::·:·"I::!: :'}\a):::::::::",,[:: 
."""""",:"""".,,:,,: 
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TABLE 4c - Summary Of Analytical Results for Groundwater Samples - Temporary Well Points 
Phenols by EPA Method 8270 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 
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{;2; .: ::::,: 

B-19 950920-BWI9-02 270B-W002 20-Sep-95 

B-21 951003-BW21-01i2708-W006 3-0ct-95 

" :: 

Note: • = Sample number prefix: 2708-
bgs = below ground surface 

28.0 

19.5 

ND>5.0 ND>5.0 ND>5.0 ND>5.0 

Nlh5.0 ND>5.0 ND>5.0 iND>5.0 ir·m~10 ND>5.0 
. #>:, 

DEQ = Oregon Department of Environmenbtl Quality 
EPA = U.S. Environmental Protection Agency 
ND = Not detected above detection limit indicated 

•• = Reference standards based on EPA Maximum Contaminant Levels (MCLs) and Health Advisories 

Updated: 7/15/96 RBE 
File Name: 2708 Water Results-TWP 

Project #2708 
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I::::i 
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}:. !':ii!~' 

I"':" . ':"} 

'. :i:'!df':':':" 

27 Nn~500 iND>5,0 ND>5.0 ND>5.0 1 1.5 16 ND>5.0 ND>5.0 165 

ND>5.0 'ND>5.0 ND>5.0 ND>5.0 ND>5.0 iND>5.0 ND>5.0 ND>5.0 iND>5.0 ND. 

"":'8": 

ppb = parts per billion 
ug/l = microgramslliter 
BOLD = Detected above Reference Standard 
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Updated: 7115196 RBE 
File Name: 2708 GW Results-All 

Table 5a - Summary Of Analytical Results for Groundwater Samples - Monitoring Wells 
BTEX, Total PAHs, Total Phenols, and Cyanide 
December 1995 to Present 
Remedial Investigation . 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

MW02-32 

MW03-26 

MW03-56 

960319-MWl-22-01 

960618-MW}.-22-01 

951206-MW2-32-01 

960318-MW2-32-01 

96061B-MW2-32-01 

951206-MW3-26-0 1 

960318-MW3-26-02 

960618-MW3-26-01 

951206-MW3-56-01 

960319-MW3-56-01 

270B-W014 

270B-W018 

270B-WOI0 

270B-W013 

270B-W018 

270B-WOI0 

270B-W013 18-Mar-96 

270B-WO 18-Jun-96 

6-Dec-95 

19-Mar-96 

960620-MW3-56-01 2708-W019 20-Jun-96 

MW04-35 951206-MW4-35-01 270B-WO 6-Dec-95 

96031B-MW4-35-01 270B-W013 18-Mar-96 

960318-MW4-35-02 270B-W013 IB-Mar-96 

960618-MW4-35-01 270B-W018 18-Jun-96 

MW04-57 951205-MW4-57-01 2708-W009 5-Dec-95 

MW05-32 

MW05-32 
(dissolved) 

MW06-32 

MW06-32 
(dissolved) 

MW06-61 

MW08-29 

MW08-56 

MW09-29 

960321-MW4-57-01 270B-W016 

960620-MW4-57-01 2708-W019 

951205-MW5-32-01 2708-W009 

960319-MW5-32-01 

960319-MW5-32-01 

960620-MW5-32-01 

951207-MW6-32-01 

960319-MW6-32-01 

960319-MW6-32-01 

960617-MW6-32-01 

951206-MW6-61-01 

960319-MW6-61-01 

960620-MW6-61-01 

951207-MWB-29-01 

960321-MWB-29-01 

960619-MWB-29-01 

960619-MWB-29-02 

951207-MW8-56-01 

960321-MWB-56-01 

19-Mar-96 

2708-W019 20-Jun-96 

2708-WOll 7-Dec-95 

2708-W014 19-Mar-96 

2708-W014 19-Mar-96 

2708-W017 17-Jun-96 

270B-WO 6-Dec-95 

270B-W014 19-Mar-96 

270B-W019 20-Jun-96 

270B-WOll 7-Dec-95 

270B-W016 21-Mar-96 

270B-W019 20-Jun-96 

270B-W019 20-Jun-96 

270B-WOll 7-Dec-95 

270B-W016 21-Mar-96 

960620-MW8-56-0l*** 270B-WOl9 

95 l205-MW9-29-01 270B-W009 

960318-MW9-29-0l 270B-W013 

9606l8-MW9-29-0l 270B-WOl8 l8-Jun-96 ND>O.5 ND>O.5 ND ND 
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Updated: 7/15196 RBE 
File Name: 2708 GW Results-All 
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Table 5a - Summary Of Analytical Results for Groundwater Samples - Monitoring Wells 
BTEX, Total PAlls, Total Phenols, and Cyanide 
December 1995 to Present 
Remedial Investigation 
Northwest Natural Gas Company· Gasco Facility 
Portland, Oregon 

,', :~. 

951207·MW10·25·01 270B-WOll 7·Dec·95 

960320·MW10·25-01 2708·W015 20·Mar·96 

960617·MW10·25-01 2708·W017 17.Jun·96 

MW 10-6 1 951206-MW10-61-01 2708·W010 6·Dec·95 

960321·MW10-61-01 2708·W016 21·Mar·96 

960620·MW10-61-01 270B-W019 20.Jun-96 

MWll-32 951207-MWll-32-01 2708·WOll 7·Dec·95 

960320-MWll-32-01 270B-W015 20-Mar·96 

960617-MWll·32-01 2708-W017 17.Jun·96 

MW12·36 951207-MW12-36-01 270B-WOll 7·Dec·95 

960321·MW12-36-01 270B-W016 21-Mar-96 

960620-MW12·36-01 270B-W019 20.Jun·96 

Note: NO .. not detected above detection limit indicated mg/\ .. milligrams/litel 
ODEQ .. Oregon Department of Environmental Quality ppm .. parts per million 
EPA. U.S. Environmental Protection Agency ugIl .. micrograms per liter 
• .. Sample number prefix: 2708· ppb = parts per billion 
II .. Cleanup level not established BOLD .. Detected above Reference Standard 
.... Reference standards based on the ODEQ UST Groundwater Cleanup Levels (OAR 340-122-242) or EPA Maximum Contaminant Levels (MCLs) 
..... PAR Results for sample 960620-MW-8-56-01 should be considered qualitative due to 811 apparent laboratory error concerning sample identity 

PARs .. polynuclear aromatic hydroc:uboris 
BTEX = benzene, toluene, ethylbenzene, and :xylenes 

I 
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Table 5b - Summary Of Analytical Results for Groundwater Samples - Monitoring Wells 
PAIls by EPA Method 8270 
December 1995 to Present 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

MW02-32 

MW03-26 

960318-MW3-26-02 

MW03-56 951206-MW3-56-01 

960319-MW3-56-01 

960620-MW3-56-01 

MW04-35 

960318-MW4-35-02 

960618-MW4-35-01 

MW04-57 951205-MW4-57-01 

960321-MW4-57-01 

960620-MW4-57-01 

MW05-32 951205·MW5-32-01 

960319-MW5-32-01 
MW05-32 

960319·MW5-32-01 (dissolved) 

960620-MW5-32-01 

MW06-32 951207-MW6-32-01 

960319-MW6-32-01 
MW06-32 

960319-MW6-32-01 (dissolved) 

9606 17-MW6-32-O 1 

MW06-61 951206-MW6-61-01 

960319-MW6-61-01 

960620-MW6-6 1-0 1 

MW08-29 951207-MW8-29-01 

960321-MW8-29-01 

960619-MW8-29-0 1 

960619-MW8-29-02 

MW08-56 951207-MW8-56-01 

960321-MW8-56-01 

960620-MW8-56-01"· 

MW09-29 

220 

310 

Updated: 7/15196 RBE 
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Updated: 7/15196 RBE 

Table 5b - Summary Of Analytical Results for Groundwater Samples - Monitoring Wells 
PAlls by EPA Method 8270 
December 1995 to Present 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

, ,. 

960318-MW9-29-01 

960618-MW9-29-01 2708-WOIS 

MWI0-25 951207-MWIO-25-01 2708-WOll 

960320-MWIO-25-01 2708-W015 20-Mar-96 

960617 -MWIO-25-01 2708-W017 17-Jun-96 

MWI0-61 951206-MWI0-61-01 2708-WOI0 6-Dec-95 

960321-MWI0-61-01 2708-W016 21-Mar-96 

96062O-MWI0-61-01 2708-W019 2O-Jun-96 

MWll-32 951207-MWll-32-01 2708-WOll 7-Dec-95 

960320-MWll-32-01 2708-W015 20-Mar-96 

960617-MWll-32-01 2708-W017 17-Jun-96 

MW12-36 951207-MWI2-36-01 2708-WOll 7-Dec-95 

960321-MWI2-36-01 2708-W016 21-Mar-96 

96062O-MWI2-36-01 2O-Jun-96 

Note: ND .. not detected above detection Hmlt Indicated uglla micrograms per liter 
ODEQ .. Oregon Department of Envlronmentel Quality ppb .. parts per billion 
EPA,. U.s. Environmental Protection Agency PAHs .. polynuclear aromatic bydrocarbons 
• .. Sample number prefix: 2708- BOLD .. Detected above Reference Standard 
, .. Cleanup level not establlsbed 

NlhO.1 

.... Reference standards based on the ODEQ UST Groundwater Cleanup Levels (OAR 340-122-242) or EPA Maximum Contaminant Levels (MCLs) 

..... Results for sample 960620-MW-8-5IMllsbould be considered qualitative due to an apparent laboratory error concemln, sample Identity with respect to PAH container 
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Table 5c - Summary Of Analytical Results for Groundwater Samples - Monitoring Wells 
Phenols by EPA Method 8270 . 
December 1995 to Present 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

",::{\)':, :':"':'::.::\':::i:'::'\,,:'An'SlI~ 
:i:\\)i::/:::::,:t[',":[:'}.JHi!l'i 

,:,.,.,."",,,,,"':"':':' ,:::::t:::-:::,:::{:::'\\\}t;,:,:,:,:"", .' . . 
, ",,::, " ·'i·'·:':.::": , , 

::, : : 

", :,:' 

:: : 

.. . :::. , 

MW03-56 951206-MW3-56-011270S-W010 6-Dec-95 IND>5.0 

MW04-35 96061S-MW4-35-OlI270S-WOlS IS-Jun-96 IND>5.0 

MW04-57 960620-MW4-57-011270S-WOI9 20-Jun-96 INn~5.0 

MW06-32 951207-MW6-32-01 270S-WOll 7-D~c-95 IND~50 

MW06-61 951206-MW6-61-011270B-WOI0 6-Dec-95 IND>5.0 

MWOS-29 960321-MWS-29-01 270B-W016 21-Mar-96IND>50 

960619-MWS-29-021270B-WOI9 20-Jun-96 INIhfi n 

MWI0-25 951207-MWI0-25-01 270B-WOll 7-Dec-95 INn~50 

960320-MWI0-25-01 270S-WOlf 20-Mar-96IND~20 

960617-MWlO-25-011270S-' L4 17-Jun-96INn~fion 

MWlO-61 951206-MWI0-6 )1 270S-WOH 6-Dec-95 INn~5.0 

960620-MWlO-61-011270S-WOH 20-Jun-96IND>5.0 

MWll-32 951207-MWll-32-01270S-WOl1 7-Dec-95 IND>50 

960320-MWll-32-01270S-WOlf 20-Mar-96 Nn~20 

960617-MWll-32-01i270S-' 1.7 17-Jun-96 Nn~500 

MW12-36 960321-MWI2-36-01270S-WOI6 21-Mar-96 ND>5 
~~~r . ~:::;:·~·:::::::::·:·::::3·::f·trl ji! !)::::::.: ." ::::;::::::::~~::::::::~: 2:;;it?~:::::::::::::::; ::::::::::::::::::::::::::::::::::::::::~;:;!}:::::::;;~: :;:.: :::::::::: .. 

ND>5.0 

ND>5.0 

ND>5.0 

ND>5.0 

ND>50 

ND>5.0 

ND>50 

ND>20 

ND>500 

ND>5.0 

ND>5.0 

ND>50 

ND>20 

;:: ... 

ND>5.0 IND>5.0 ND>lO.O IND~S.O 
IND>5.0 IND>5.0 ND>10.0 IID>5.0 

IND>5.0 IND>5.0 ND>lO.O ND>S.O 

IND>50 IND>50 ND>lOO ND>50 

IND>5.0 IND>5.0 ND>10.0 ND>S.O 

IND>50 69 ND>SO l'ID>SO 

IND>5.0 10 ND>10.0 l'ID>5.0 

IND>50 

IND>20 

IND>500 

490 ND>lOO ND>50 

760 ND>20 1 ID>20 

440 ND>lOOO lID>SOO 

IND>5.0 IND>5.0 ND>10.0 IID>S.O 

IND>5.0 IND>5.0 ND>10.0 NIhS.O 

ND>50 

ND>20 

1,200 ND> 100 NIhSO 

S20 ND>20 NIh20 

ND>500 ND>SOO 540 ND>I,OOO ND>500 

ND>5 ND>5 ND>10 ND>5 

Note: • = Sample number prefIx: 2708- EPA = U.S. Environmental Protection Agency 
1# = Cleanup level not established ND = Not detected above detection limit indicated 
•• = Reference standards based on EPA Maximum Contaminant Levels (MCLs) and Health Advisories 
BOLD = Detected above Reference Standard 

Updated: 7/15/96 RBE 
File Name: 2708 GW Results-All 
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: : , 

: :. 

"': .:: 
,::~ , .:. '. 

: :; 
, :.::: . , 

.,' .: :f . ?} 
::}: 

ND>5.0 ND>5.0 IND>5.0 INn~fi n ND>5.0 ND>5.0 IND>5.0 ND>5.0 IND~5.0 IND 

ND>5.0 ND>5.0 IND>5.0 ND>5.0 IND>5.0 IND>5.0 2.S ND>5.0 Il'-TThfi.O 2.8 
ND>50 ND>50 IND>50 INn~50 IND>50 ND>50 ND>50 ND>50 INn~fiO IND 

ND>5.0 IND>5.0 IND>5.0 IND>5.0 IND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 IND 

29 151ND>50 IND~50 IND>50 ND>5Q 16 ND>50 ND>50 114 

ND>5.0 IND>5.0 IND>5.0 IND~5.0 IND>5.0 ND>5.0 IND>5.0 ND>5.0 INn .... !;; ri 10 

1,600 9301ND>50 IND~50 INn~50 ND>50 470 ND>50 l'IIlIl'50 2,560 

1,300 Slo1ND>20 IND~20 IND>20 I Nn,,>20 630 ND>20 IND>20 2,690 

1,100 6701ND>500 IND>500 ND>500 INThfil10 2S0 ND>500 IND>fiOO I,S20 

ND>5.0 ND>5.0 ND>5.0 INn~5.0 ND>5.0 IND~5,~ IND>5.0 ND>5.0 IND>5.0 IND 

ND>5.0 ND>5.0 ND>5.0 IND~5.0 ND>5.0 ND>5.0 IND>5.0 fND>5.0 IND>5.0 IND 

1,200 590 ND>50 IND>50 ND>50 ND>SO 120 ND>50 IND>50 

540 230 ND>20 IND>20 ND>20 ND>2~ 60 ND>20 '~ .... ::; 

420 170 ND>500 IND>500 ND>500 ND>500 IND>500 ND>500 ND>500 

ppb = parts per billion 
ug/l = microgramslliter 

! 
i 
I. 
I 

2,520 

1,420 

960 
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Table 5d - Summary Of Analytical Results for Groundwater Samples - Monitorin~ Wells 
Priority Pollutant Metals by EPA Methods 6010, 200.7 and 7000 Series 
December 1995 to Present 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

.. :.?~;.t\ ..•.... )~~ f c·rifM;.gl~h;:F.p.X~ i\)/}.., 
.• ::..:.;; ••• :; ...... :::............................................ r1 Iocr :···:·:··{il·i\;!;;::;;;:.~.....· ...•.... . \ ..... ::.::'. {{:?? 

{:::>.i\ .... }:/:, ;.": 
.)\}:.':\: 

: . :~;~{ ~i/\::::::: 

,:( 

p. ..•.•• 

MWOI-22 9S1207-MWI-22-01 

960319-MWI-22-01 

96061S-MWI-22-01 

MW02-32 9S1206-MW2-32-01 

96061S-MW2-32-01 

MW03-26 9S1206-MW3-26-O1 

96031S-MW3-26-02 

96061S-MW3-26-0 1 

MW03-56 9S1206-MW3-S6-01 

960319-MW3-56-O 1 

MW04-3S 9S1206-MW4-3S-01 

96061S-MW 4-35-01 

MW04-57 951205-MW4-57-01 

960321-MW4-57-01 

960620-MW4-57-02 

MW05-32 951205-MW5-32-01 

960620-MW5-32-01 

MW06-32 951207-MW6-32-01 

960319-MW6-32-01 

960617-MW6-32-01 

MW06-61 9S1206-MW6-61-01 

960319-MW6-61-01 

96062D-MW6-61-01 

MWOS-29 951207-MWS-29-01 

960321-MWS-29-01 

960619-MWS-29-02 

MW08-56 951207-MWS-56-01 

960321-MWS-56-01 

960620-MWS-56-01 

MW09-29 951205-MW9-29-01 

96031S-MW9-29-0 1 

96061B-MW9-29-01 

Updated: 7/15196 RBE 
File Name: 2708 GW Results·AIl 

270S-WOll 

270S-W014 

270S-WOlS 

270S-WOI0 

270S-W01S 

270S-WOI0 

270S-W013 

270S-W01S 

270S-W010 

270S-W014 

270S-W010 

270S-WOlS 

270S-W009 

270S-W016 

270S-W019 

270S-W009 

270S-W019 

27,OS-WOll 

270S-W014 

270S-W017 

270S-W010 

270S-W014 

270S-W019 

270S-WOll 

270S-W016 

270S-W019 

2708-WOll 

270S-W016 

270S-W019 

270S-W009 

270B-W013 

270B-W01B 

7-Dec-9S 

19-Mar-96 

IS.Jun-96 

6-Dec-9S 

IS.Jun-96 

6-Dec-9S 

IS-Mar-96 

lS.Jun-96 

6-Dec-95 

19-Mar-96 

6-Dec-9S 

IS.Jun-96 

5-Dec-95 

21-Mar-96 

20.Jun-96 

5-Dec-95 

20.Jun-96 

7-Dec-95 

19-Mar-96 

17.Jun-96 

6-Dec-9S 

19-Mar-96 

20.Jun-96 

7-Dec-95 

21-Mar-96 

20.Jun-96 

7-Dec-95 

21-Mar-96" 

20.Jun-96 

5-Dec-95 

IB-Mar-96 

1B.Jun·96 

INn."on05 

ND>O.OOfi 

ND>0.005 

ND>0.005 

Nn.,.0005 

ND>O.005 

I Nn."o005 

I Nn."n.005 

IND>O.005 

I Nn>O.OOfi 

O.OOS 

0.007 

.~ 

ND>0.002 

ND>0.002 

ND>0.005 -

0.Ql5 ND>0.002 

0.011 

0.011 

ND>O.OOS 

ND>0.005 

ND>0.005 

ND>O.005 

ND>0.005 

ND>0.005 

ND>0.005 

ND>0.005 

ND>O.OOS 

0.01 

ND>0.002 

ND>0.002 

ND>0.002 

Nn."nOO? 

Nn."nnn? 

Nn.,.ono2 

ND>O.002 

ND>0.002 

ND>0.002 

" :: 
.. ',: : 

: ,', " 

})t{~:::I. f{· ". 
: .: ... : 

" " 

:: .: 

',' : 

0.010 ND>O.005 

0.04J ND>O.OOS 

0.007 ND>o.OOS 

ND>nno5 Nn.,.0005 I Nn>O.005 _ 

IND>0.005 -

ND>n 005 ND>O.005 I ND>O.005 

IND>O.005 

IND>"IOO5 

ND>0.OO5 

ND>:l.OO5 

ND>:l.OO5 

ND>O.OOS 

ND>J.OO5 

ND>O.OOS 

ND>0.OO5 

ND>O.OOS 

ND>O.005 

!Nn ... nnOfi 

IND>O.OOS 

IND>O.005 

ND>0.005 

INn...o005 

ND>0.005 

ND>0.005 

ND>0.005 

ND>O.005 

0.007 ND>O.OOS 

ND>0.005 

ND>0.005 

ND>O.OOS 

ND>0.005 

IND>O.OOS 

ND>O.OOS 

ND>0.005 

ND>0.005 

IND>O.005 

IND>O.OO5 

IND>O.005 

IND>OOOfi 

IND>O.OOS 

IND>O.005 

0.005 ND>0.005 

ND>O.OO5 Nn>OOOfi 

0.031 

O.OOS 

ND>O.OO5 

O.04S 

0.021 

ND>0.OO5 

0.023 0.011 

0.005 ND>O.005 

INn.,.onofi ND>O.005 

0.009 ND>O.005 

0.009 ND>O.OOS 

0.150 ND>0.005 

0.022 

ND>0.005 IND>O 005 ND>O.OOS 

0.23 0.30 0.008 

:. : 
". 

:. : 

ND:>IlOOO? 

Nn."o nno? 

'Nn>O.0002 

Nn>O0002 

0.14 

0.039 

O.OOS 

0.36 

0.33 

0.007 

0.013 

IND>O.005 

ND>0.005 

0.005 

IND>O.005 

ND>O.OOS 

ND>O.OOS 

ND>O.005 

ND>0.005 

ND>0.005 

0.075 

0.015 

O.OOS 

0.035 

0.020 

0.017 

'Nn.,.O.0002 I Nn".O.005 

O.lll 

I _ 

I 

I _ 

I -

I • 

! -
I -
I -

! -

: :: 

0.40 

. . . 

Nn ... nnoo2 iNn>o01 

ND>0.005 

ND>O.005 I Nn>O.005 

ND>O.005 . Nn".o n05 IND".o.Ol 

ND>O.OOS IND>O.OO!'i I Nn.,.o.01 

'{{:};)f: 
to) i/: 

{~::.: '::ri 
':::or 

'it 
::···{r: 
83 

0.066 

0.024 

ND>O.ooS 

O.OOS 

0.014 

0.005 

ND>O.OOS 

ND>0.005 

ND>O.005 

ND>0.005 

ND>0.005 

ND>0.005 

O.OOf 

ND>O.OOS 

0.015 

ND>O.005 

0.30 

0.26 

0.014 

. 0.27 

0.24 

0.100 

ND>O.OOS ND>O.OOS IND>O.Ol IND>o no5 

- - - 0.097 
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Table 5d • Summary Of Analytical Results for Groundwater Samples· Monitoring Wells 
Priority Pollutant Metals by EPA Methods 6010, 200.7 and 7000 Series 
December 1995 to Present . ~ 
Remedial Investigation 
Northwest Natural Gas Company. Gasco Facility 
Portland, Oregon 

MWlO-25 95l207-MWlO-25-Ol 2708·WOll 

960320-MWl0-25-Ol 2708·W015 

9606l7-MWlO-25-Ol 2708-W017 

MWlO-6l 95l206-MWlO-6l-Ol 2708-WOlO 

96032l·MWlO-6l-Ol 2708-W016 

960620-MWlO-6l-Ol 2708-W019 

MWll-32 95l207·MWll-32-Ol 2708·WOll 

960320-MWll-32-Ol 2708·W015 

MW12-36 95l207-MWl~-'1lWll 2708-WOll 

7-Dec-95 ND>0.005 

20·Mar-96 · 
l7.Jun-96 · 
6-Dec-95 -

2l·Mar·96 · 
20.Jun-96 · 
7-Dec·95 ND>0.005 

20·Mar-96 · 
'7-Dec-95 INn.,.ooOfi 

0.034 [ND>nnn? 0.005 

0.035 · 0.005 

0.028 · . 
. · -

0.005 - ND>0.002 

Nn...nnn!'O · . 
Nn.,.OMfi INn.,.ooo? ND>0.OO2 

Nn .... n nn" - ND>0.002 

I Nn.,.n OOfi iND>0002 Nn.,.OO02 

· 
Nn ... nnn? 

· 
· 
· 
· 
· 
· 

In:· .... '.: ;.: :.: .. 

:\ :,' m::,/ I: I :.;. :', :~. 
),}:J,:,):: '. 

,:: ,:: :,:r:? I·::,:},t,:{i"':·";;;;':,::,:,:::,,·· . . r ...• ".~::.t?::, t::t" ~;;;,:r::,:::: . ' . . '. .... .... . .. : , \ ':= { } :::: ::: ::. 

Note: DEQ .. Oregon Department or Environmental Quality 
EPA .. U.S. Environmental Protection Agency 
• - Sample number prefix: 2708· , 

0.1 

0.089 

0.043 

. 
0.027 

ND>0.005 

ND>0.OO5 

ND~0.OO5 

INn, 0.005 

.... Rererence standards based on' the ODEQ UST Groundwater Cleanup Levels (OAR 340-122-242) or EPA Maximum Contaminant Levels (MCls) 

Updated: 7/15196 RBE 
File Name: 2708 GW Results-All 

ND>o.om; ND>oOOfi · 
ND>n nnfi ND:>O.D1 · 
ND>0.005 ND>0.005 · 

- ND>0.005 -
0.009 ND>0.005 · 

ND>nnn!'O ND>0.005 -
ND>nnnl';. ND>O.005 -
ND>nnn!'O ND:>nnn" -

Olllln NlhOOOfi 
:/':':::{)\:, '.;. 

:""":':::' ,\,:",:.,~"",,,,,,.,.,): . 

ND>0.0002 0.29 

· 0.28 

· 0.20 

- . 
· 0.022 

- 0.007 

ND>0.0002 ND>0.005 

· ND>0.005 

.ND>oOM? INn...nnM 

ppm .. parts per million 
mgIl .. milligramslliter 

· ND>0.005 

0.30 -
· · 
· · 
· -
· · 
· ND>0.005 

· · 
iND>0(}05 

k::'::::::::::::' 

ND .. Not detected above detection limit indicated 
BOLD = Detected above Reference Standard 

ND>0.005 

· 
-
· 
-
-

ND>nnnfi 

· 
Nn ... n nnfi 

iND>O.Ol 0.95 

· 0.86 

· 0.48 

· . 
· 0.025 

- 0.008 

ND>O.Ol Nn.,.OOOfi 

· 0.008 

ND>O.Ol 0.012 
rii":\:!::'\::::, 

:""':':':':' 
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.able 5e • Summary Of Analytical Results for Groundwater Samples· Monitoring Wells 

r 
')etected Volatiles by EPA Method 8260 
lecember 1995 to Present 

Remedial Investigation 

'

Northwest Natural Gas Company - Gasco Facility 
ortland, Oregon 

tt/ ". 
,}) 0l'. }" '\ 

: tt~::,;? 
.W11-32 960320-MWll-32-01 

960617-MW11-32-01 

[960617-MWU _::l2_09. 

'I ~12-36 95 ,12-36-01 

960321-MW12-36-01 

960620-MW12-36-01 

I MW4-57 960321-MW4-57-01 

MW5-32 951205-MW5-<.I?-01 

',MW8-56 951207-MW8. "t> 1)1 

2708-W015 

2708-W017 

2708-W017 

2708-WOll 

2708-W016 

2708-W019 

2708-W016 

2708-W009 

2708-WOll 
, 

20-Mar-96 

17-Jun-96 

17-Jun-96 

7-Dec-95 

21-Mar-96 

20-Jun-96 
21-M<I .. _Q~ 

/l_ n"",_!lfi 

7_ n""_!lfi 

., """""":""" tHP-1l'!r~rt@""""""""'::J'" 
. "",:"""",:"""{"""",,,,""""""""'"""":"""':""'" 

Note: DEQ = Oregon Department oCEnvironmental Quality 
EPA = U.S. Environmental Protection Agency 
• = Sample number prefix: 2708-
# = Cleanup level not established 

. it': : }? 
:?: ,~: r::: 

::: ".{/ ?:' 

:) :'/ . ?}'): 

::: . ':J 
.:;::, \?:::: 

1\ 

I) 
: : , 

.,. ~ '. , , l!l:j,!~!!·: 
, , , , 

., , 
: : 

:: 
, .. , 

, 

16,7()( 3,300 620 840 

2,800 2,000 1000 1,300 

4,100 2,600 960 1,200 

92 510 150 460 

210 220 140 310 

250 250 120 280 

3,700 35 540 80 

l'ID~5.0 [ND>5.0 Nn~fi 0 

18,60( 1,400 590 600 

? f) :::'::: ,:':::: 

')? :: It '.:< 
:::: ,}: t,,,,, 

, 

t:,: 

, , 

40 ND>2 

640 ND>5 

58G ND>: 

l7:l LOO[ND>50 

180 130 ND>10 

160 140 ND>10 

140 ND>10 ND>10 

ND>5.0 Nn-:>/lO 1'ID~50 

200 ND>100 lIffi~100 

•• = ReCerence standards based on the ODEQ UST Groundwater Cleanup Levels (OAR 340-122-242), EPA Maximum Contaminant Levels (,.lCLs) and Health Advisories 

Updated: 7/15196 RBE 
File Name: 2708 GW Results-All 

42 

70 

59 

Nn~/lO 

Nn~10 

l'ID>10 

ND>10 

ND>5.0 

ND>100 

250 

260 

220 

88 

51 

42 

19 

INn~fi 0 [ND>5.0 

llO[ND>100 

""""""":"""""""""""""""'" 

ppb :: p~ per billion 
ug!l=micrograms per liter 

100 ND>5 

86 ND>10 

36 ND>50 

22 ND>10 

16 ND>10 

22 ND>10 

iNn~/l 0 

'ND>100 

ND = Npt detected above detection limit indicated 
BOLD = Detected above Reference Standard 

. 

.. 
"""""'1"',"" , 

Page loCI 
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8,600 

,100 

0,600 

2,300 

1,900 

1,500 

1,700 

11 

13,300 

., 
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TABLE 6 . Summary of Aquifer Characteristic Data: Slug Testing Results 

Remedial Investigation 
Fonner Gasco Facility 
7900 NW St. Helens Road 

Portland, Oregon 

MW-I-22 24-0ct-95 21.0 to 11.0 unconfined I shallow gravely to silty sands 
(fill) 

MW-2-32 6-Nov-95 14.3 to 4.3 unconfined I shallow silty sands and fine sands 
(fiill 

MW-3-26 I-Nov-95 16.2 to 6.2 unconfined I shallow sandy gravels and silts 
(liill 

MW-3-56 I-Nov-95 -13.8 to -23.8 semi-confined I intermediate medium grained sands 

MW-4-35 31-0ct-95 7.7 to -2.3 unconfined I shallow silts and sands 
(fiill 

MW-4-57 30-0ct-95 -14.3 to -24.3 semi-confined I intermediate medium grained sands 

MW-5-32 27-0ct-95 4.1 to -5.9 unconfined I shallow sands and silty sands 
(filil 

MW-6-32 9-Nov-95 14.8 to 4.8 unconfined I shallow medium grained sands 
(filll 

MW-6-61 7-Nov-95 -14.2 to -24.2 semi-confined I intermediate fine grained sands and silts 

MW-8-29 26-0ct-95 18.5 to 8.5 unconfined I shallow lampblack, tarry gravels and silts 
(fiill 

MW-8-56 25-0ct-95 -8.5 to -18.5 semi-confined I intermediate fine grained sands 

MW-9-29 23-0ct-95 19.9 to 9.9 unconfined I shallow fine grained sands 
(fiill 

MW-I0-25 9-Nov-95 22.5 to 12.5 unconfined I shallow tarry silts, fine grained sands (filil 

MW-I0-61 8-Nov-95 -13.5 to -23.5 semi-confined I intermediate fine grained sands and silty sands 

MW-1l-32 3-Nov-95 14.4 to 4.4 unconfined I shallow silt and medium grained sands 

MW-12-36 23-0ct-95 10.9 to 0.9 unconfined I shallow fine grained sands 

Updated: 7/15/96 RBE 
File: 2708 Slug Test Summary 

0.35 

3.4 

0.31 

1.3 

26 

0.86 

0.46 

1.5 

0.0067 

0.08 

0.28 

.•.••.. Effective I\Avaragai .i 

>pDr(j~tyHydnll1lic •••• ··~~J1ageVlllC)~iiy 
(esthnattidl· ...• Gradient ••.. 

... .••...• « .......•. i\ ....... . ...... /\ (C~tJday!· ••... 

0.2 0.017 0.030 

0.2 0.017 0.289 

0.2 0.017 0.026 

0.2 0.016 0.102 

0.2 0.017 2.20 
.------

0.2 0.016 0.068 

0.2 0.017 0.039 
------- .. _-- ----

0.2 0.017 

0.2 0.016 0.120 
-----_._---

0.1 0.017 0.00114 
------ -------.--

0.2 0.016 0.0065 
-------

0.2 0.017 0.023 
--------_._-

0.1 0.Dl7 
---------- ------

0.23 0.2 0.016 0.018 
1---------1-----·- ------.. 

0.2 0.017 
.---------- ------. ------_. 

0.62 0.2 0.017 0.053 

HAHN AND ASSOCIATES. INC. 
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TABLE 7a - Summary Of Analytical Results for Sediment Samples: On-Site Ponds, Ditch, and Willarnette River 
TPH, BTEX, Total PABs, Total Phenols, Total Organic Carbon, and Lead 
Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

:.' ':: 
.. ~~~}}';';\, .". ,. 

hi' .• , 
"v,," , 

:;( ...... . 
.:.,:: : 

u~.,.",/ '.' ""t 
:.' 'ur]" .. ,·: .. 

.:.' 

. :. 

;~¥ 
::; ':: : ::.:: .: ::~ .::- .:~ ":::::)r .: . ::: ~:;::. '. :.'.:. . 

SD-l 

SD-2 
SD-3 

SD-4 

SD-4 

SD-5 

SD-5 

SD-6 

SD-6 

SD-7 

SD-7 

SD-S 

SD-8 

SD-9 

SD-9 

SD-9 

SD-IO 

SD-I0 

SD-11 

SD-11 

SD-12 

SD-12 

SD-13 

SD-14 

SD-14 

:. .~ ':' 
'.: .: 

:: .. 
,:: ,':. :;: ': . 

'.: 

9601ltn..~n?-1)1 I 270S-SDOl(J !:to. T. M 

960123-SD4-01 1270s-~nnn~ 23.Jan-96 

960123-SD4-11 2708-SD003 23..Jan-96 

960123-SD5-01 2708_c:moo~ 23..Jan-96 

960123-SD5-09 .2708-<mOO.d 23..Jan-96 

960123-SD6-01 !270B-CmOO.d 23..Jan-96 

960123-SD6-09 12708-<mnn,; 23.Jan-96 

960123-SD7-01 1270B-SDOO6 23.Jan-96 

960123-SD7-05 1270B-<mnn~ 23..Jan-96 

960123-SD8-01 !2708_c:mOOI1 23..Jan-96 

960123-SDB-I0 i2708-Sn oo7 23..Jan-96 

960124-SD9-01 1270~-SD007 24.Jan-96 
mm1~4-~Ul;J-U~ 1270R-SD007 24.Jan-96 

(nun) 

960124-SD9-06 12708-"mooSl 24.Jan-96 

960123-SDI0-011270B-<moo~ 23..Jan-96 

960123-SDI0-091270B_cmoo~ 23.Jan-96 

960123-SD11.:o1 12708-snoo~ 23..Jan-96 

960123-SD11-0312708-cmoo~ 23..Jan-96 

960124-SDI2-0112708-cmoo~ 24.Jan-96 

960124-SDI2_04127no_c:mnn<J 24.Jan-96 

960124-SDI4-011270B-<mnn~ 24.Jan-96 

960124-SDI4-091270B-c:moo/, 24.Jan-96 

0.5 

0.5 

0.5 

0.5 

9.5 

0.5 

8.0 

0.5 

B.O 
0.5 

8.5 

0.5 

9.0 

0.5 

0.5 

4.5 

0.5 

7.5 

0.5 

2.0 

0.5 

3.0 

0.5 

0.5 

B.O 

1,/.' 

ND>20 

ND>20 

ND>20 

Detected 

ND>50 

ND>50 

Detected 

ND>100 

ND>100 

ND>20 Detected Detected 

ND>20 ND>50 ND>100 

Detected 

ND>20 

ND>20 

ND>20 

ND>20 

ND>20 

ND>20 

ND>20 

ND>20 

ND>20 

ND>20 

Detected Detected 

ND>50 ND>100 

ND>50 ND>100 

ND>50 ND>100 

ND>50 ND>100 

Detected ND>100 

ND>50 ND>100 

ND>50 ND>100 

ND>50 ND>lOO 

Detected ND>100 

.::: :~. : .: 

" :: 
:: 

16 

ND>10 

ND>10 

300 

44 

110 

ND>10 

140 

1,200 

1,100 

91 

160 

240 

5,100 

910 

380 

290 

9.6 

2BO 

96 

-: :~7)l: i/..rbi 
\l'::: . .,. :.):.;, •••••• ;:: :: '.: 

'.{.,.";. 

1,063 

3,722 

2,628 

33 

0.10 

50 

307 

44.2 

0.73 

5,048 

2.5 

300 

556 

60 

44 

B33 

B.O 
4.1 

1.6 

5B 

0.23 

3.3 

0.70 

1,935 

21,665 

10,670 

165 

0.15 

118 

1,154 

101 

2.2 

26,40B 

10.9 

875 

3,254 

125 

94 

5,471 

283 

NThO!:t 

Nn~0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

22 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

I.B 

ND>0.3 

9.6 ND>0.3 

5.6 ND>0.3 

569 ND>0.3 

0.72 ND>0.3 

B.4 ND>0.3 

0.15 ND>0.3 

2 ND>0.3 
','i",;';,,,,,,',,,,,,,,,,, .. '.' " 

~0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

4.2 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

'::.·,11,:'· 

'.:' .... 
:"'::':" 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

10 

ND>0.3 

ND>0.3 

1.3 

ND>0.3 

6.2 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 
:: ... '.;;';: 

0.34 

ND>0.3 

IND>0.3 

:ND>0.3 

!ND>0.3 

iND>0.3 
,ND>0.3 

18 

ND>0.3 

I ND>0.3 

1.3 

ND>0.3 

6.0 

: ND>0.3 

ND>0.3 

ND>0.3 

I ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND>0.3 

ND 

0.34 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

54.2 

ND 

ND 

2.6 

ND 

14.0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Note: BTEX = benzene, toluene, ethylbenz:ene, and xylenes 
EPA .. U.S. Environmental Protection Agency 

mg/kg = milligramslkilogram 
ppm = parts per million 

• = Sample number prefix: 2708-
• # .. Detected hydrocarbons in the diesel range appear to be due to a high of oil hydrocarbons. 
•• = TPH standards based on the ODEQ UST Level 2 Soil Cleanup Standards-io;(R 340-122-335); HC.ID = hydrocarbon identification . 

TPH = total petroleum hydrocarbons 
PAlls", polynuclear aromatic hydrocarbons 

Updated: 7115196 RBE 
File Name: 2708 Soil Results 

ND .. not detected above detection limit indicated 
ODEQ = Oregon Department of Environmental Quality Other standards based on Soil Cleanup Levels in the Soil Cleanup Table (OAR 340·122·045). 

BOLD = Petected above Reference Standard 

Project #270S 

. :;;.;:,.,:: .. !.....::.:,.::., . , .. :.: ..•.. : .• ,:; 
AOMAfhM 

}iii.""'· """'" "")""{ .. """" . Hi} .: .... Llfi.·E','.'·,·,····, ':'\bU .: 

t::c (Fe :,' V'.:?, ri.:. M VQ: 
t/tP' .~ . 

90,700 

134,000 

75,500 

17,000 

IB,500 

5,400 

120,000 

41,000 

34,000 

28,000 

9,600 

B30 

5,000 

4,BOO 

B,OOO 

14 

6.S 

IS 

32 

2.3 

9.3 

20 

25 

10 

35 

2.S 

47 

26 

20 

10 

2.B 

7.B 
5.1 

6.3 

10 

6.6 

13 

13 

2.6 

Hahn and Associates. Inc. 
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TABLE 7b - Summary Of Analytical Results for Sediment Samples: On-Site Ponds, Ditch, and Willamette River 
PADs by EPA Method 8270 (SIM) 

Remedial Investigation 
Northwest Natural Gas Company - Gasco Facility 
Portland, Oregon 

',}"" 

'" ti.: 
t', ):::i, 

: "'{( "\ 
"/ 

" ,:f 

: : 
'u" 

'.';=: "iI~ 
""" . """ ,,}~, /\ 

'-:"\ 
"""" 

.'.R'I!llljlj:lill:lilijij .. , 

~{ '[:; 
,"} ·t . 

"""";~~~ .. 9fl0l3Mml-01 ~708-S001( 30-J!-96 

SO-2 9flO1~O-!::m2-01 ~708-S001( 30-Jan-96 

SO-3 9flO1~Mm~-Ol ~708-S001( 30-Jan-96 

SO-4 960123-S04-01 ~708-~nom 23-Jan-96 

SO-4 960123-S04-11 ~708-~nom 2~-Jan-96 

SO-5 960123-S05-01 ~708-~nOOl 23-Jan-96 

SO-5 960123-S05-09 ~708-S000. 23-Jan-96 

SO-6 960123-S06-01 ~708-S000. 23-Jan-96 

SO-6 960123-S06-09 ~708-S0001 23-Jan-96 

SO-7 960123-S07-01 ~708-S0001 23-Jan-96 

SO-7 960123-S07-05 ~708-S0001 23-Jan-96 

SO-8 960123-S08-01 ~708-~nool 23-Jan-96 

SO-8 960123-S08-10 ~708-~noo' 23-Jan-96 

SO-9 960124-S09-01 ~708-~noo' 24-Jan-96 

SO-9 960124-S09-02 (Oup) ~708-Snoo' 24-Jan-96 

SO-9 960124-S09·06 ~708.~nnn$ 24-Jan-96 
r-------~--------------+--

SO-lO 960123·S010·01 ~7co.RnoOf 23-Jan·96 

SO·10 960 123·S0 10·09 ~..,no.~noM 23-Jan.96 

SO·l1 960123·8011-01 ~708.~noM 23-Jan·96 

SO· 11 960123·8011·03 ~708.~nooc 23-Jan·96 

SO·12 960124.8012·01 2708·~nno~ 24-Jan·96 

SO-12 960124·8012-04 2708·~nom 24-Jan·96 

SO·14 960124·S014-01 2708·~nnm 24-Jan.96 

SO-14 960124·8014-09 2708·~nom 24-Jan·96 

Note: • = Sample number preflx: 2708· 
, = Cleanup level not established 
bgs = below ground surface 

('f 
',} :t ,{,' 
(L~t 

0.5 

0.5 

0.5 

0.5 

9.5 

0.5 

8.0 

0.5 

8.0 

0.5 

8.5 

0.5 

9.0 

0.5 

0.5 

4.5 

0.5 

7.5 

0.5 

2.0 

0.5 

3.0 

0.5 

.. . fi 

"."",.,,'.'."""", """"""""",,"'" 
"", '?' "':","""""""""""""""'""",, "'~"""""'}}\i/:}}':}'t"})}}t(", ?,"'" 

'. {{, """{""'""""':> '. (""""""""""" """""""""""'":","'"":,,,,,,::<'t(,:,,)f:;:'t,:::: 

,,}( 

tt:'I\."",t,t",f.",.i!l.s;t,t" .. mtJII:JJttS+It?l ,,:\ 
5.7 41.3 24 141 

1,408 194 1,030 688 

397 104 419 458 

5.9 0.59 4.9 5.6 

246 76 

695 262 

498 182 

6.8 2.7 

I{~ . ,i:' I,{ 
I:},{ ,'}', I"", 
lit : ,,} }} 

,'t ,. 

h',' }\ 
Z::',"} 

729 

472 

5.6 

: : 

594 899 68.6 

422 693 48.1 

6.1 7.8 0.65 

'. ,}'( 

'. ,"'} 
?'i 

:,:{,~( (,: 
:"{f'i . 
"'fi :}i 

';':i::~,::[:~::[:.::[[: ~, 
255 'ND>5 

3,006 1,038 

2,013 304 

19.9 4.8 

:. ;:i( 
. ;;:;{. 

.':~'. 

380 

269 

3.8 

8.1 14.7 

1,437 6,001 

12.8 2,230 

, .. 

'i: 

297 

3,235 

2,140 

32.2 34.6 23.0 

ND>50 ND>50 ND>50 ND>50 ND>50 ND:..50 ND>50 ND>50 ND>50 ND'>50 ND>50 ND>50 ND>50 ND>50 NThllO ND>50 

4.3 ND>50 

45.8 2.3 

1.3 0.65 

0.05 ND>50 

1,600 140 

0.25 

21 

170 

1.6 

1.1 

460 

16 

0.10 

0.24 

6.7 

13 

1.5 

0.88 

28 

190 

0.09 

4.0 

63.4 

2.0 

0.07 

1,100 

0.51 

28 

190 

2.6 

1.5 

230 

5.5 

0.18 

8.4 

52.7 

6.6 

0.10 

840 

0.37 

49 

120 

8.7 

6.5 

150 

2.1 

0.64 

9.3 

56.8 

9.4 

0.14 

930 

0.45 

59 

100 

12 

8.6 

160 

1.3 

0.82 

3.0 

20.6 

3.7 

0.06 

350 

0.18 

21 

36 

4.5 

3.3 

57 

0.5 

0.29 

11 9.9 

64.5 47.1 

9.7 8.0 

0.17 0.21 

1,000 820 

0.52 0.49 

69 57 

110 

14 

10 

180 

1.1 

0.84 

75 

12 

9.6 

140 

0.69 

0.67 

11 1.3 

72.5 6.6 

8.8 0.86 

0.15 ND>50 

1,300 98 

0.64 ND>75 

58 

140 

11 

8.8 

180 

2.4 

1.0 

6.9 

10 

1.4 

1.1 

16 

0.10 

0.09 

0.34 ND>66 0.21 0.25 0.32 0.12 0.32 0.33 0.38 ND>66 

40 0.38 58 17 8.1 3.7 5.3 1.6 16 ND>.74 

ND>50 ND>50 ND>50 ND>50 0.067 ND>50 0.06 0.11 0.05 ND>50 

0.055 0.05 0.13 0.38 0.66 0.22 0.83 1.2 0.53 0.06 

IND>50 ND>50 0.044 0.097 0.15 0.07 0.13 0.14 0.17 IND>5O 

13 

174 

18.2 

2.0 

28.9 

0.75 

0.34 ND>50 

3,000 800 

1.4 

160 

340 

18 

14 

540 

0.24 

12 

120 

0.83 

0.45 

190 

12 11 

1.5 INThflR 

0.87 0.39 

100 66 

0.13 ND::>!'iO 

5.8 

32.9 

1.6 15 18 

6.5 266 213 

5.1 

0.12 

530 

0.3 

37 

48 

1.9 
5.9 

90 

0.37 

0.06 

5,100 

1.4 

3.9 

580 

0.81 

0.73 

1,500 

0.46 0.10 

0.45 ND>68 

0.21 ND>66 

1.3 ND>.74 

0.06 ND>50 
I 

3.5 

0.26 

5,400 

2.1 

96 

770 

8.1 

5.1 

1,000 

31 

1.0 

1.1 

260 

22.5 

0.47 

3,400 

1.8 

190 

440 

20 

16 

550 

9.1 

1.9 

0.78 

74 

0.19 

1.1 ND,>!'iO 0.p9 0.06 

0.06 

0.39 2.1 
ND::>!'iO 0.p9 Nlh.r;o 0.08 0.21 

0.5 [ND>50 ND>50 [ND>50 ND>50 0.05 ND>50 0.05 0.05 ND>50 [ND>50 ND::.50 ND::>50 IND:>5G NThr;o ND>50 

0.12 

ND>50 

8.0 iN11'>."lO ND>50 0.07 0.16 0.12 0.054 0.13 0.06 0.18 [ND>50 0.22 NJ)",!,>O 0.115 N11",r;n 

·,::, ... ""c LJtf'" I ,{{ • Hi I .•• l12B':!;:{}){""):'{{"i ?,[::?t? ':""'>.,, It:rr'Jt',''{t,'}:'?'}tJt }," I?"r::?}'l")". .' ' 

DEQ", Oregon Department of Environmental Quality 
EPA", U.S. Environmental Protection Agency 
mg/kg = milligramslkilogram 

ND = Not detected above detection limit indicated 
PAHs = polynuclear aromatic hydrocarbons 
ppm'" parts per million 

I :0{ [},~ ',";:!> :~:i :. ]. ", 
0.31 

•• '" Reference Standards based on Soil Cleanup Levels in the Soil Cleanup Table <OAR 340-122·045). BOLD = Detected above Industrial Maximum Allowable Soil Concentrations 

Updated: 7/15/96 RBE 

Project #2708 

ND 

3,722 

2,620 

33 

50 

307 

44 

0.73 

5,048 

2.5 

300 

564 

60 

44 

833 

8.0 

4.1 

1.6 

51 

0.23 

3.3 

0.70 

0.10 

0.69 

%, " .~. 'J 

"( 
::::::: 

1,935 

21,665 

10,662 

164.94 

ND 

its 
1,154 

101 

2.2 

26,408 

11 

875 

3,262 

125 

94 

5,471 

283 

9.6 

5.6 

651 

0.72 

8.4 

1.4 

0.15 

1.5 

File Name: 2708 Soil Results 
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Updated: 7/15196 RBE 
File Name: 2708 Water Results·Surface 

TABLE Sa - Summary Of Analytical Results for On·Site Surface Water Samples 
BTEX, PAIls, TPH, and Lead 
Remedial Investigation 
Northwest Natural Gas Company· Gasco Facility 
Portland, Oregon 

. : 
::' :," ," ":;;.: 

SWI 960130-SW1·01 2708-W012 30.Jan·96 

SW2 960130·SW2·01 2708·W012 30.Jan·96 

SW3 960130·SW3·01 2708-W012 30.Jan·96 

SW4 960130~SW4-01 2708-W012 30.Jan·96 

SW5 960130-SW5·01 2708-W012 30.Jan·96 

-SW5- 960130·SW1·02 2708-W012 30.Jan"96 

Note: • = Sample number prefix: 2708· 
# = Cleanup level not established 
BTEX = benzene. toluene. ethylbenzene. and xylenes 
TPH = total petroleum hydrocarbons 

:::: .... 

0.9~ 1ND>0.5 ND>0.5 

3.1 ND>0.5 0.8 2.1 

0.9~ ND>0.5 ND>0.5 ND>O.5 

114 

6.2 

9.C O.5f ND>0.5 

.n ND>0.5 ND>0.5 

EPA = U.s. Environmental Prou:ction Agency 
ND = not detected above detection limit indicated 
mgll = milligramstliter 
ugll = microgramslliter 

0.92 

6.0 

0.92 

120 

7.0 

:. :~. :.~~. : . it: i~~'ff !t .. 

:\ ..•.• HJ:, • "':: .. ::.~ Ii: .. :::.:::':;; .. :.::::'.:'.:'... .7; 
:.:.::::: ::, .::}:::{.::::: '" co:: 

6.6 12.1 ND>0.5NfbO.005 

0.24 :.1 ND>0.5 . IND>O.005 

0.8 16.~ ND>O.5 

0.56 .1IND>0.5 [NIbO.OOn 

0.62 20.1 22 NIbO.005 

0.6~ 23 NIbO.005 

ODEQ = Oregon Department oCEnvironmental Quality 
PAlls = polynuclear aromatic hydrocarbons 
ppb == parts per billion 
ppm = parts per million 
BOLD = Detected above Reference Standard 

** = Reference standards based on the ODEQ UST Groundwater Cleanup Levels (OAR 340·122·242) or EPA Maximum Contaminant Levels (MCLs) 

Hahn and Associates. Inc. 
Page lof1 
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TABLE 8b - Summary Of Analytical Results for On-Site Surface Water Samples 
PARs by EPA Method 8270 
Remedial Investigation 
Northwest Natural Gas Company - Gasca Facility 
Portl~nd, Oregon 

.. 
.::.' 

" : . 
:::;:}:··::·::··::t:( 
:::\:.: ... :.:::.:::.::.. 

:. " . 

: :' 

. ':: 

.... 

Project #2708 

':: : 

. 
::{.:i; {:;: 

k~ : . ;. t; 

.:.:.'" . 

.. f:!'.: to( 
:{$ 
':. 

itE· .. 
. j;~;HQ" 

, 11 ' I ~ ": ~ i ;' :: , 'gt?'Jt·.I.:r:~: I : 11:.I.i:i:I.: I!i: .. ::·.:! :.!.:!.:"i: ... j im::!.!I·!:,-I:I·!:I:!·:·I:1 

SW1 960130-SWI-01 2708-W012 30-Jan-96 I~D'0.3 0.60 0.87 '.75 I.S 0.64 1.1 1.80 1.1 ND>0.3 n ~n NTh.n.3 1 9l\J1)tn ':t ND>0.3 

i 
SW2 960 130-SW2-0 1 2708-W012 3O-Jan-96 2.9 0.30 0040 ND>O.l 0.13 ND>O.l I ND>O. 1 0.10 0.11 ND>O.l 0.85 1.2 ~D""O 1 I 16 

SW3 960 130-SW3-0 1 2708-W012 30-Jan-96 

SW4 960130-SW4-01 12708-' 112 30-Jan-96 

SW5 960130-SW5-01 2'708-W012 30-Jan-96 

SW5 960130-SW1-02 2708-W012 30-Jan-96 

Note: • = Sample number prefix: 2708-
# = Cleanup level not established 

2.8 0048 0.56 0.1 0.19 ND>O.l 0.13 0.17 0.21IND>0.1 1.1 

0.31 ND>O.l 'l\J1) ..... n 1 IND>O.l l7 ND>O.l 0.12 0.18 .15~D-'0.1 0.28 

1.1 

1.2 

0.31 ND>O.l 0.10 0.16 ND~O.l 

0.35 .16 0.11 O.lR ND~n.1 

DEQ = Oregon Department of Environmental Quality 
EPA = U.S. Environmental Protection Agency 
ND = Not detected above detection limit indicated 

0.11 

0.12 

L4 0.15 ND>O.l 0.32 

O. L7 0.16 ND>O.l 

PAlls = polynuclear aromatic hydrocarbons 
l'pb = parts per billion 
lIg1l = microgramslliter 

0.30 

HOLD = Detected above Reference Standard 
•• = Reference Standards based on DEQ Groundwater Cleanup Levels for petroleum underground storage tank mST) sites 

Updated: 7/15196 RBE 
File Name: 2708 Water Results-Surface 

1.3 0.12 1.2 

0.22 0.11 I 2.5 

0041 0.10 16 

0.44 0.12 18 

0.96 

1.1 

0040 

0.88 

1.0 

1.3 

.71 

0.86 

0.28 

0.32 

0.28 

6.6 12. 

0.24 24 

0.76 16 

0.55 4.7 

0.62 20 

0.69 23 

Page 10f1 
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Updated: 7/17/96 RBE 
File Name: 2708 GW Re.ults-12l95 

Table 9a - Summary OC Analytical Results Cor Quality Assurance I Quality Control Samples 
Soil and Water Sampling Activities 
Remedial Investigation 
Northwest Natural Gas Company. Gasco Facility 
Portland. Oregon 

Trip Blank 950920-Trip Blank '2708·"l002 20-Sep-95 

Trip Blank 950925-Trip Blank i 270B·W004 25-Sep-95 

Trip Blank 950929-BWOO-Ol 270B·W005 29-Sep-95 

ND>O.S ND>0.5 

ND>O.S ND>0.5 

ND>O.5 ND>0.5 

Trip Blank 951003.BWOO-Ol . 2'W8cUlIlOS 3-Oct·95 ND>O.5 ND>0.5 

Trip Blank 

Blank 

Blank 

iTrip Blank 

Equipment 
Blank 

Field Blank 

Trip Blank 

Equipment 
Blank 

Trip Blank 

Blank 

Trip Blank 

ITrip Blank 

Equipment 
Blank 

Equipment 
Blank 

951005·BWOO-Ol 270B·W007 5-Oct·95 ND>O.5 ND>0.5 

i w~te.r through decontaminated 
I ~pli.t sampling tar zone at 
lborin~ B-32 

ND>O.5 ND>0.5 270B·W007 5-Oct·95 951005·BW32-Ol 

: water throu.~ .:. 
I~pli.t after sampling tar zone at 
IbOrimi B-35 

iND>0.5 270B·WOO7 5-Oct·95 95l005-BW35-01 

95l206-MWOO-01 270B·WOlO 6-Dec·95 ND>O.5 ND>0.5 

951206-MWOO-02 270B·WOlO 6-Dec·95 ND>0.5 

951207·MWOO-01 270B·WOll 
I water ~hr0ll~ 

7·Dec·95 Ipum~ 'MW.l~22 MW-B·56. and prior to 0.5~ 

I water po~red. directly into 
30.Jan·96 ~pl~ On shore. upwind ofSW·INIb(15 

1 loCation 
270B·W012 960130-SWO-01 

960 130-SWO·02 270B·W012 30.Jan·96 ND>0.5 

96031B·MW7 ·01 270B.W013 IB.Mar.96 n. ,.I water through decontaminated 
pump prior to sampling MW·9·29 

96031B·MW7·02 
I water ~hroll~. 

270B·W013 IB·Mar·96 pum~,. , MW-3~26 MW-4-35. and prior to ND>O.S 

960319-MW7·03 270B·W014 19·Mar·96 IND>1I.5 . ND>O.S 

960321·MW7·04 
water through iI""",n'-'lminated 

270B·W016 21·Mar·96 !pump a/U sampling MW·B·29. and prior Ie ND>O.S 
IsamDlin~~nu 1n ,,. 

960321·MW7-OS 270B·W016 21·Mar·96 ND>fl.S ND>0.5 

96061B·MW·7-01 

96061B·MW·7-02 

960618-MW·7-03 

960620-MW·7·04··· 

IB.Jun.96 Deionized water through decontaminated 
pump prior to sampling MW·9·29 

1B.Jun·96 ND>O.5 

1B.Jun.96 I n water through decontaminated ND>h.S 
pump prior to sampling MW·5-32 

ND>0.5 

ND>O.S 

ND>0.5 IND>0.5 IND 

ND>0.5 IND>0.5 ND 

ND>O.S ND>O.5 ND 

ND>0.5 ND>0.5 ND 

ND>0.5 ND 

ND>0.5 ND 

ND>0.5 ND>0.5 ND 

ND>0.5 ND>0.5 ND 

ND>0.5 ND>0.5 .ND 

ND>0.5 

1.3 

iND>0.5 ND>0.5 ND 

1.5 ND>0.5 

ND>0.5 ND>0.5 ND 

U ND>0.5 1.01ND 

ND>O.S IND 

ND>O.S IND 

ND>O.S ND>0.5 IND 

Note: • • Sample number prefIX: 2708- EPA = U.S. Environmental Protection Agency 
bgs • below ground surface ND. not detected above detection limit indicated 
BTEX - benzene, toluene, ethylbcnzene, and xylenes ugll • micrgram8l1itcr 
PARs. polynuclear aromatic hydrocarbons ppb. parts per billion 
••• Reference standards based on the ODEQ UST Groundwater Cleanup Level. WAR 34G-122·2421 or Proposed EPA Maximum Contaminant Level. (MCLsI 

•••• Due to Laboratory error. results of this sample were switched with. and repurted os. samplo r4\V·6-S6-01 

I 

1.6 10.( 

0.22 3.1 

I 

ND i 2.? 

.7 0.92 6.~ 

2.5 0.21 5.18 

ND 

i 0.9 

., 

0.50 6.1 

1.30 2.5 

0.29 0.71 

HahD IUld Aaaociala, Inc. 
Pagelof2 
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Updated: 7/17196 RBE 
File Name: 2708 GW Results-I2195 

Table 9b • Summary Of Analytical Results for Quality Assurance I Quality Control Samples 
PAIls by EPA Method 8270 
Remedial Investigation 
Northwest Natural Gas Company. Gasca Facility 
Portland, Oregon 

~::};:::::,:,:. 

'. I:::::::::::':':::, '.' .: d:::::::,:; 

ITrip Blank 950920·Trip Blank 2708-W002 20-Sep-95 

ITrip Blank 950925-Trip Blank 270B-W004 25-Sep-95 

ITrip Blank 950929-BWOO-Ol 270B-W005 29-Sep-95 

ITrip Blank 951003-BWOO-Ol 2708-W006 3-Oct-95 

ITrip Blank 951005-BWOO-01 12708-W007 5-0ct-95 

IBlank 
951005-BW32-01 270S-W007 5-Oct-95 0.09 0.08 

951005-BW35-01 1270o-W007 5-Oct-95 IND>O.l IND>O.l 

. '. '.", .. """",.,."""""'".' 
{::"\:'::'t:::t'{":{{:::::::r'}/::j.::::\//:{ 
~""".:""=":::":"":"""':"::"':'::'::'::'""':"': 

}\ :.:: I): 0::::::' 

.' 

0.3S 0.36 0.25 0.15 0.36 O.lS 

O.lS I ND>O. 1 I ND>O. 1 IND>O.l 

0.33IND>0. 

951206-MWOO-01 270S-W010 6-Dec-95 0.14 0.14IND>0.1 IND>O. IND>O.l IND>O. I ND>O. 1 INlbO.1 ND>O.l IND>O. 

ITrip Blank 951206-MW00-02 12"no mMn 6-Dec-95 

In 
951207-MWOO-01 2708-WOll 7-Dec-95 0.19 0.14 0.2S 0.21 n 1~INThn 1 0.16 0.16 n2Q INn ... n 1 

IField Blank 960 130-SWO-0 1 1270g,urn." 30-Jan-96IND>0.1 IND>O.l ND>O.l IND>O. IND>O.l IND>O.l IND>O.l INl»O.l IND>O.l IND>O.l 

960318-MW7-01 12708-W013 11Q 
U • n. ND>O.l I ND>O. 1 IND>O.l IND>O.l IND>O.l IND>O. I ND>O. 1 IND>O,l IND>O.l IND>O.l 

96031S-MW7-02 270S-W013 lS-Mar-96 ;ND>O.l ND>O.l ND>O.l ND>O. ND>O.l ND>O.l ND>O.l Nl»O.l IND>O.l ND>O.l 

Trip Blank 960319-MW7-03 127(,0 mn 19-Mar-96 

::~~ment 960321.MW7-04 270S-W016 21.Mar-96 0.25 0.27 0.10 0.11 0.13 ND>O.l 0.11 ND>O.l 0.15 ND>O. 

Trip Blank 960321-MW7·05 127(,0 "'~., 21-Mar-96 

BI~nk 960618-MW-7-01 lS,!;. .. -!l5 ,ND>O.l IND>O.l ND>O.l 0.21 0.29 0.11 0.24 0.22 

Trip Blank 96061S-MW-7-02 lS-Jun-96 

1.7 0.19 0.13 0.63 3.1 2.~ 

.0.49 0.12 I ND>O. 1 0.23 1.1 1.7E 

0.3~ O.54IND>O. 0.2€ 0.54 0.311ND 

0.S9 0.22 O.le I.E 1.5 0.9E 

ND>O.l ND>O.l IND>O. ND>O.l 

0.2C ND>O.l IND>O.l ND>O.l O.~ 0.201ND 

0.2S ND>O.l ND>O. L7 0.22 0.22 ND 

O.4S . n2~ Nn ... n 1 2.9 1.2 0.43 

0.34 ND>O.l L7 0.11 0.19 0.2S 

,Blank 960618·MW-7-03 lS.Jun-96IND>O.l ND>O.l ND>O.l 0.09 0.11 ND>O.l IND>O.l 0.09 0.09 ND>O. 0.15 ND>O.l !ND>O. ND>O.l ND>O.l I! O.lS 

1 Blank 960620-MW-7-04'" 20-J .... -9S 0.14 0.20 ND>O.l ,ND>O. 0.10 ND>O.. I ND>O. 1 ;ND>O.l 0.11 ND>O. 0.41 0.14 IND>O. 2.70 0.93 11 0.59 

Project 112708 

1.6 10 

0.22 3.1 

2.7 

0.92 6.7 

IND 

0.7 

0.9 

0.50 6.1 

1.3 2.5 

0.29 0.71 

0.21 5.2 

'nc~:::::';;h::::':i·":},:r:::::::.· : :: ~j.F::Ji:lr'::tI'):::· 1:::M:::T:.p:,3:::::'I'::::Y2l;:::::I':::tH:~:::: ,::::2sik:::: ~ I':. ::/"::" I, Bi 1(:2111{ i"""" • . :' ::;;;\,;:::::::::::::,: 

Note: • = Sample number prefix: 2708-
, • Cleanup level not established 
bgs " below ground surface 

BOLD. Detected above Reference Standard 

DEQ = Oregon Department oCEnvironmental Quality 
EPA" U.S. Environmental Protection Agency 
ND = Not detected above detection limit indicated 

••• ReCerence Standard. based on DEQ groundwater cleanup levels Cor petroleum underground .torage tank lUST) sites 
.... Due to Laboratory error, results or this sample were switched with, and reported as, sample MW~8-5s..01 

PAH. " polynuclear aromatic hydrocarbons 
ppb • parts per billion 
ugl1 = microgramsiliter 

Page 1 ofl 
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KEY TO BORING LOGS 

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

COURSE 
GRAINED 

SOILS 

More Than 
Halfis 

Larger Than 
#200 Sieve 

MAJOR DMSIONS 

GRAVELS 

More Than Half the 
Course Fraction is 

Larger Than 
No.4 Sieve Size 

SANDS 

Clean Gravels 
With Little or 

No Fines 

Gravels With Over 
12% Fines 

Clean Sands 
With Little or 

No Fines 

GROUP SYMBOLS TYPICAL NAMES 

GW Well Graded Gravels, Gravel-Sand Mixtures 

GP Graded Gravels, Gravel-Sand Mixtures 

GM Silty Gravels, Poorly Graded Gravel-Sand-Silt Mixtures 

GC Gravels, Poorly Graded Gravel-Sand-Clay Mixtures 

SW Graded Sands, Gravelly Sands 

SP More Than Half the 
Course Fraction is 

Smaller Than I-------+----+io.i 
No.4 Sieve Size Sands With 

Over 12% Fines 

FINE 
GRAINED 

SOILS 

More Than 
Halfis 

Smaller Than 
#200 Sieve 

Sn..TS AND CLAYS 

Liquid Limit Less Than 50% 

Sn..TS AND CLAYS 

Liquid Limit Greater Than 50% 

HIGHLY ORGANIC SOILS 

LEGEND FOR BORING LOGS 

Updated: 7/17/96 RBE 
File: Boring Log Key 

SM 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Sands, Poorly Graded Sand-Silt Mixtures 

Cljlyey Sands, Poorly Graded Sand-Clay Mixtures 

Inorganic Silts and Very Fine Sands, Rock F1our. Sil ty or 
Clayey Fine Sands, or Clayey Silts with Slight Plasticity 

Inorganic Clays of Low to Medium Plasticity, Gravelly Clays, 
Sandy Clays, Silty Clays, Lean Clays 

Organic Clays and Organic Silty Clays of Low Plasticity 

Inorganic Silts, Micaceous or Diatomaceous Fine Sandy or 
Silty Soils, Elastic Silts 

Organic Clays of Medium to High Plasticity, Organic Silts 

Peat and Other Highly Organic Soils 

ABBREVIATIONS 

NA Not Applicable 

ND 

NS 

PAH 

ppm 

Not Detected Above Detection Limit 

Not Sampled 

Polynuclear Aromatic Hydrocarbons 

Parts Per Million 

SPT Standard Penetration Test 

Measured Static Water Level in Well 

Estimated Water Level During Drilling 

HAHN AND ASSOCIATES. lNC. 

NWT 002612 
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SOIL BORING NUMBER B·l 

mil 
Sandy GRAVEL· brown, dry, very dense 

DRILL 

FINISH 

TIme: 

Sandy SILT· brown to yellow, moist, very stiff, slightly plastic, 
no hydrocarbon odor, no sheen 

Sandy SILT - brown to yellow, moist, stiff, slightly plastic, slight 
hydrocarbon odor, no sheen 

Concrete encountered at B.5 to 10 feet bgs. 

----j--t--T---T-2Tw;rt;;.;..~E.fi)f*r@;1 SUty SAND with Gravel- wet, medium dense, very strong 
hydrocarbon odor, sheen, hard black material (lampblack?) from 
11 to 11.5 feet bgs 

Updated: 7/12196 RBS 
File: 270B 8-01 Page 10f2 

SUty GRAVEL - olive gray, wet, dense, strong hydrocarbon 
odor, no sheen 

SAND - black, wet, medium dense, poorly graded, strong 
hydrocarbon odor, no sheen, appears to be saturated with 
oUy substance 

Project #270B 
HAHN AND ASSOCIATES. INC. 

NWT 002613 
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HAHN &: ASSOCIATES, INC. 

1434 NW Sixth Avenue 

Portland, Oregon 

1(503) 796-0717 

PROJECT: 

IN .... w., '''". Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT#: 2708 

E--
Z 

* "'" ::;:~ ~~ 
...:l~ ~ z- O-.cc ::E o~ 
~~ ..... 

Ot:.:l E-< 
~o ooz 
c:l 
< 

~ 

i! -81-09 115:20 

i ~ 

i~ 
i~ B1-10 15:30 

6 

I 

Updated: 7/12196 RBS 
File: 2708 B-01 

~ 
0 
<.-. 
0-. E 
oo~ 

~.e-
~ ::c 

24.6 

20.6 

00 CIl 

5::C 
::>~.-. 
00 E 
~:;'l ~ 
~E-<.e-
CCo 
jE-< 

21 

I 

SOn. BORING NUMBER B·1 

iHAI L Rob Ede DRILL DRILL 
!'lAMPLmG mr..lnuu: 3" 00 Split Spoon'4' _00 C~~arrel START UNI::iH 

mnu.mG Mt.;THUU: 4 114-inch ID ~ Stem Auger TIme: Time: 
..~ .. ~ n'TYPE 

~Ji9~ 13:55 15:35 
InRTT.T.F.R, Brad~ I Date: 'Date: 

I 

mHTJ mr:CONTRACTOR: .ueo-leen Inc. M!l!95 9121195 

.-. -
>0...:1 c as .-. 

. - t: ... 
~~ '" ~~ @. 
~~ ~ c ::c 0 ..... o~ - '" OE-< t .a ... 

'-'0 ~2S 
t~ ~ ... ~ 

0 ~ 
00 0 

6 40 

II (: .. ,. 21 
t,. I,:·:., 

k·' ... :. 122 
.. ",. I:·. 
.:. > .. 123 
: .... I> 
:.-.,: 124 

. . ,. 
125 

126 

27 

28 

29 

30 

31 

132 

133 

134 

1 
135 

136 

137 

138 

139 

140 

: DIAME'n.1C 8-inch 

eSrn ICASING DIAMETER: Not A i,...,hl~ 

<0 ISURFACF. ELEVATION: 30.1 feet msl 
~gs ITOP OF CASmG ELEVATION: ~ Annli=hl" 00'-' 

ISOIL DESCRIPTION 

~[i::::I;~:::·::~ SAND - black, wet, dense, strong hydrocarbon odor, wood 
fragments present at sand-silt boundary 

Continuous core barrel sampling device used to collect soil 

1= samples from 20.5 to 24.5 feet bgs 

1= I-

SILT with some Sand· olive gray. wet, slightly plastic, mild 
petroleum hydrocarbon odor. no sheen . 

Installed a 2-inch diameter O.OlG-inch slotted staiDless steel 
well screen at 20 to 23 feet bgs. Purged twelve gallons of 
water using a 8eristaltic pump prior to groundwater 
sampling. GR UNDWATER SAMPLE (2708-950921-BW1-
01) collected at 17:30 hrs. 9121195. Well point was removed 
prior to abandonment. 

Drilled to 25 feet bgs 
Sampled to 24.5 feet bgs 

• Sample Number Prefix is 2708-950921-

Page 20f2 
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.II: ASSOCIATES, INC. 

E-z 
* "'"00 t:<lo:: ::S..J ~t:<l t:<l z- IJ..~ ::E o~ ~::E -Qr:.l E-o 

~Q rn~ 
Z 

0: 
< 

Updated: 7/12196 RBS 
File: 2708 8-02 

t:<l 
0 
<~ 
IJ.. S 
rnQ. 
(:lQ. 
<'-" 
t:<l 
::t: 

rn '" 
~== ~ >-
~<~ t:<l~ t:<l0:: 

~t:<l rn IJ.. S 0::0:: IJ..> t:<l ~ Q. Ot:<l ~8 0::<.8-
o~ ~E-o rnt:<l 

:s~ - 0:: 

son. BORING NUMBER B·2 

1 

2 

DRll..L 

FINISH 

Time: 

10:15 

Date: 
9127195 

Silty SAND with Gravel- brown, moist, organic matter (surface 
sample) 

Silty SAND with some Gravel- green to gray, moist, no sheen, 
organic matter (pieces of wood) 

Page lof2 

Silty SAND with some Gravel- green to gray, mottled, slight 
hydrocarbon odor, slight sheen, tar (pieces of asphalt) 

Sandy GRAVEL with Silt - moist, no sheen, large pieces of brick, 
possible pieces oflampblack (hydrophobic material) 

SAND - brown, moist, poorly graded, medium grained, 
moderate hydrocarbon odor, no sheen 

SAND - black. moist, moderate hydrocarbon odor, no sheen, 
hydrophobic black powder is present, thin layer of silt at 15.5 
feet bgs (15-17 feet bgs) 

SAND - gray to green, moist, no sheen, black powder is no 
longer present in sample (17-17.5 feet bgs) 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002615 
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HAHN &. ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

503) 796-0717 

PROJECT: 

N ,,, ........... Natura! Gas Co. 

Gasca Facility 

?ortlana, Oregon 
PROJECT#: 2708 

Eo-
Z 

* t:rJCIl ~~ :E..l ..J~ ~ z- Q.,1ll :::g 0< 

~~ OE- -Z'" E-o 
<Q Z c:: 
< 

, B2.o7 9:42 

82.08 9:50 

:' 

~I ~ B2.Q9 110:10 

~ 
~ 

Updated: 7/12196 RBS 
File: 2708 8.02 

~ 
0 
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Q., E 
OO~ 
O~ 
<~ 

~ 
::I: 

5.9 

3.1 

3.2 

00 til 

t5::I: 
O<~ 
ooQ.,E 
~..J ~ 
~<.e 
IllE-o 
j~ 

SOIL BORING NUMBER B-2 

HAl T.OC:C:F.R, RobEde DRILL DRILL 

~pr.rnn ME'n1UU: 4' OD ~ Barrel START FINISH 

nRTT.T .rnn ME'U1UU: 4 114-inch ID Hollow Stem Auger TIme: Time: 

. EQUIPMENT TYPE 8-59 ~obile Drill 8:50 10:15 

1 

nRILLF.R: BraliJames Date: Date: 
nRTU.rnn CONTRACTOR: Goo-Tech:,"", Inc. 9/27/95 9/27/95 

~ 

..J >- .... 
Q) 

~~ ~~ ~ ..J~ 
~~ Q.,> 

~ O~ ~8 Oe-< 
Z oo~ 

~ - ~ 

I· I···::' 

I:::. :::'.: 21 

k:< :.::> 
1::.:/ .... ': 22 

h< .... 
.. ···:·23 

k·· I::,:.. 
Eo r 24 

25 

--"t: 
b. <126 

I :'":::'. 

L' r· 27 

28 

129 

130 

131 

32 

33 

!34 

35 

36 

137 

38 

39 

140 

II 
1':'=~IMfE~ ~inch 

ICASING DIAMETER: Not ~JlrH~"'hlo <--E-oOO 
IsURF ACE ELEVATION: 36.3 feet msl <0 

~OO 
~Fr.A~rn(! ~_~ot A. E-oO 

oo~ 

ISOIL DESCRIPI'ION 

strong hydrocarbon odor, no sheen, (20.22 feet bgs) t!!l SAND. JI'3Y "' ...... w., prody ",dod. m,dlun '-"'. 

I::::::::::::::::: 

Page 2of2 

SAND· as above, no hydrocarbon odor, no sheen (22·24 feet bgs) 

Heaving sands encountered at 25 feet bgs • re-drill out hole to 
remove. 

SAND ~y to green, wet, poorly graded. mediUDI grained. no 
hydroc n odor, no sheen 

Drilled to 27.5 feet bgs 
Sampled to 27 feet bgs 

• Sample Number PrefIX is 2708·950927· 

, 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002616 
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Updated: 7/12196 HBS 
File: 2708 8-03 

~ 
0 
<~ 
~ E 
C/lc.. 
~c.. <--
~ 
::t: 

C/l '" 
~ ~~ 

o~~ 

~~ ~~ ~...::I [ O~ ~ < c.. E-o-- :it 0 
~O 0 ~ 

;:s ~ jE-o 

son. BORING NUMBER B-3 

SAND with some Gravel- brown, moist, medium dense, poorly 
graded, fine to medium grained, no hydrocarbon odor, no sheen 

SAND with some Gravel -brown, moist, medium dense, poorly 
graded, slight hydrocarbon odor, no sheen 

SAND - brown with gray mottling, moist, medium dense, slight 
hydrocarbon odor, no sheen 

SAND - brown, moist, medium dense, fine grained black sand at 
lower 4 inches of sample, black material has hydrocarbon odor 
and is hydrophobic (lampblack) 

1::\::: :::::;;;::::;:1 SAND - brown, moist, dense, large piece of wood stained black r: stuck in end of spoon - sands directly surrounding wood are 
coated black, slight hydrocarbon odor, no sheen 

SAND - brown, dry, medium dense, poorly graded, no 
hydrocarbon odor, no sheen 

[:::::::::::;=;:;:::::::::1 SAND - green to gray, moist to wet, stiff, poorly graded, 
moderate hydrocarbon odor, no sheen 

Page 10f2 
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HAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

D:,rtl~d, Oregon 

503) 796-0717 

PROJECT: 

1'>lorthwest Natural Gas Co. 

,G asco Facility 

IPortland, Oregon 
IPROJECT#: 2708 

E-
Z 

* r.:l cn ~Il:: 
::E~ ~~ ~ z- ~c:o ::E OES ~::E -C"'" Eo< 
::;je CI)::J z 
c:l 
< 

I 83-09 11:40 

83-10 12:00 

: c 

83-11 12:05 

s: 

83-12 12:24 

I 

Updated: 7/12196 RBS 
File: 2708 8-03 
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~ 0 
<~ 
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cn~ 
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::t: 

2.0 

22.0 

29.1 

4.5 

~~ 
::J~~ 

~~ [ 
Il::Eo<E-
C:Oo 
jEo< 

-

-

SOn. BORING NUMBER B-3 

IHAl T. RobEde DRILL DRILL 

1 SAMPLING Mt;Tl1VU: Split Spoon STAR'!' FINISH 

ImnT.T.TNn Mt;T!!lJU: 4 lI4-inch ID Hollow Stem Auger Time: ITime: 

I EQUIPMENT TYPE B-5~ Mobile Drill 10:30 12:30 
inRTT.T.F.R, B~~J~es Date: Date: 
InRILLING CONTRACTOR: Geo-Tech~xplora ... u..."lnc. 9/21195 9121195 

~ 
~ ..... >- ..... Q) 

~ Il:: Q) 

~ 

~~ ~~ ~ o~ 
~ 0 
0 ~ 

~ e Il:: 

17 100 
17 50 21 

22 
3 100 
12 100 23 
14 100 

24 

4 100 25 

6 100 

10 100 26 

127 
4 100 
5 100 128 
5 100 

I~-

30 

31 

1 
1 32 

33 

34 

135 

1~6_ 

37 

38 

39 

140 

If 
I~ 

-QIAMETER: . 8-inch 

r.A!':TNr. DIAMETER: Not Ann!;,."h1" ~Ci) 
SURFACE ELEvAHvN: <0 34.1 feet msl Il::CI) 
TOP OF r.A!':TNr. ELEVATION: Not Ann!;,."hl" Eo<::J 

CI)~ 

'SOIL DESCRIPTION 

SAND -~n to gray, wet, medium dense, poorly graded, strong 
hydrocar n odor, no sheen 

SAND - green to gray, wet, medium dense, poorly graded, 
strong hydrocarbon odor, no sheen, Clayey SILT in bottom 6 
inches of core 

Clayey SILT, green to gray, wet,loose, plastic, strong 
hydrocarbon odor, no sheen 

~ 

I:: SP 
SAND - green to gray, wet, stiff, poorly graded, fine grained, 
slight hydrocarbon odor, no sheen 

Drilled to 28.5 feet bgs 
Sampled to 28.5 feet bgs 

• Sample Number Prefix is 2708-950921-

Page 20f2 
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Updated: 7/12/96 RBS 
File: 2708 B-04 
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SOIL BORING NUMBER B-4 

1 

Page 10f2 

SAND with some Gravel· brown, dry, non·plastic, poorly 
graded. no hydrocarbon odor, no sheen 

SAND with some Gravel· as above 

SAND with some Gravel- as above 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002619 
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HAHN &: ASSOCIATES, INC. 

1434 NW Sixth Avenue 

, UA ;;! ........ Oregon 

(503) 796-0717 

PROJECT: 

INorthwest Natural Gas Co. 

IGasca Facility 

In. .. , Oregon 
UA~'''''''' 

IPROJEC~#: 2708 

E-
Z 
Cl::I cn * ~~ :;:..::1 o-'lta ta z- c..~ ::is 0< 

~~ c~ -E-< 
~Q OOz 
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Updated: 7/12196 RBS 
File: 2708 B-04 
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SOn. BORING NUMBER B-4 

HAl r, Rob Ede DRILL DRILL 

SAMpr ,INn Mta~u: 4" OD Core Barrel START t'1Nl:SH 

n1nr.r,lNn MtoTHUU: 4 I/4-inc~ ID Hollow Stem Auger Time: Time: 

EQUll"Mtol'n'TYPE 8.59 MobileDrill 8:20 9:40 

DRILLER: Brad James Date: Date: 
nRI.LING CONTRACTOR: Goo-Tech Inc. 912195 9121/95 

~ 

...:I >< ... 
Q) 

ta~ ta~ ~ s:g: ~~ 

~ Ota ~8 OE-< 
Z oota ta - ~ 0 
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2 I" 21 
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1 129 

130 
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II 
II 

: DIAME'l'to.tC 8·inch 

Ir.A~INn DIAMETER: Not .", <~ 
E-<a:l 
<0 I~URFACF. ELEVATION: 36.9 feet msl 
~a:l 
E-<:::J ITOP OF CA~INn ELEVATION: Not .1: 
00"-' 

SOIL DESCRIPTION 

~,I SAND with some Gravel - as above, moist to wet 

i.'''',', "'!'!!':!:. 

\:~~:::d 

I II 
I,t::;\ SAND with some Gravel· as above, green to gray, wet, (25·27 

feet bgs) 

~ 

Clayey SILT - gray, moist, stiff, plastic, no hydrocarbon odor, no 
sheen (27·30 feet bgs) 

Drilled to 30 feet bgs 
Sampled to 29.5 feet bgs 

• Sample Number Prefix is 2708-950921-

Page 2 of2 
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HAHN it ASSOCIATES, INC. 

Updated: 7/12t96 RBS 
File: 2708 8-05 

SOIL BORING NUMBER B-5 

13:35 

DRILL 

FINISH 

Time: 

14:50 

Date: 

9/28/95 

Silty SAND with some Gravel- brown, wet, no hydrocarbon 
odor, no sheen, (surface) 

1(((((\]' SAND with some Gravel- brown, slightly moist, loose, non· 
plastic, poorly graded, medium grained, no hydrocarbon odor, no 

f::t:'!,!::: ':!'I::] sheen 

Page 10f2 

SAND with some Gravel· as above, moist 

SAND with some Gravel - as above, hydrocarbon odor, (15-17 
feet bgs) 

SILT· green to gray, moist, hydrocarbon odor, sheen, wood 
fragments, (17-17.5 feet bgs) 

SAND - green to gray, moist, loose, slight hydrocarbon odor, 
no sheen, (17.5-19 feet bgs) 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002621 
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IHAHN &: ASSOCIATES, INC. 

;434 NW Sixth Avenue 
:~ ., Oregon 

!(503) 796-0717 

IPRo..~~ 

Natural Gas Co. 

Gasco Facility 

Orego~ 

PROJECT#: 2708 
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Updated: 7/12196 RBS 
File: 2708 8-05 
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SOIL BORING NUMBER B-5 

HAl T.oGGER: RobEde I DRILL I DRILL 

SAMPLING lr1_~\Ju: 4"OD90reB~ I START Il"lNl~H 

nRTLLING~ _~JI~i!1ch~ I Time: TIme: 

IEQUU"M~l'Il'TYPE B-59_~()\)ile~1! 13:35 14:50 

InRTLLER Bra~~ Date: Date: 
InR IN, . CONTRACTOR: Geo-Tech Inc. 91'28195 9128195 
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>- ... 
~~ 

Q) 

r.:lll:: @ 
~S': Il::Il:: E Or.:l ~8 OE-t 

Z oo~ 
~ - Il:: 

'::: 
Ii 1 121 

2 L 
.. 

I: 122 
... ,.± 

,.< 123 

~ 

~ 
.< 

:'.1",·· ~ 
I.'·, .. :, 

.. , 127 

.. :'" 
:'. ,.'. 28 

... ':: 

~ L 29 
~ ,., 

I:' .'., 30 

]31 

~ 

~3 

34 

35 

36 

37 

38 

39 

40 

I~ iDIAME'l~~ ~ 
I~ CA~TN(,,~ Not l!. ~H,.<>hl" <~ 

Ii 
E-taJ <0 ~rm'" 4.C~VA1'!Qr-l: 36.1 feet msl 
~fB TOP OF CASING ELE~~ u 

00--

I~~ DESCRIPl'ION 10 

li!ii~:~:~l"::!!liill 
I::::I~::~::::::] SAND· green to gray, wet,loose, medium grained, no Iii ~n~.~~~n 

~1·.!i:::1 
Installed a 2-inch diameter O.OlO-inch slotted stainless steel 

E;; well screen at 25 to 28 feet bgs. Purged 5 gallons of water using 
!;; a peristaltic pump prior to groundwater sampling. = GROUNDWATER SAMPLE (2708-950929-BW5'{)1) collected at 

8:00 hrs, 9/28/95. Well point was removed prior to 
abandonment. 

SAND· as above, alternating thin sand and silt beds in 4 inch 

I 
layer above massive silt 

SILT with some Clay· green to gray, moist, stiff, plastic, no 
hydrocarbon odor, no sheen 

Drilled to 30 feet b'bs 
Sampled to 30 feet gs 

• Sample Number Prefix is 2708-950928-
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Updated: 7/12/96 RBS 
File: 2708 B-OO 
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SOIL BORING NUMBER BoG 

1 

Date: 

9127195 

SAND· brown, slightly moist, medium dense, poorb graded, 

Ilil fme to medium grained, no hydrocarbon odor, no sheen, (2.5-3 r""t ....... \ 
Sandy GRAVEL· black, dense, pie<:es oflampblack 
(hydrophobic in water), no hydrocarbon odor, DO sheen, (3-4 feet 
bgs) 

IIII Sandy GRAVEL· gray, moist, loose, no hydrocarbon odor, no 
sheen 

Page 10f2 

SAND with Gravel and Brick· black, moist, medium dense, 
grains stuck together by tarry substance, strong hydrocarbon 
odor, strong sheen 

Large Rock in end of sampler. blue matrix, concoidal fracture, 
specimen retained 

Weathered Brick in end of tube • moist, stiff, no hydrocarbon 
odor, no sheen 

SAND· brown, slightly moist, loose, fine to medium grained, 
gravels from 16-16.5 feet bgs, no hydrocarbon odor. no sheen 

SAND • as above, no gravel 
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HAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portlana, Oregon 

(503) 796-0717 

I?Ro. 

L,un .. llW"". Natural Gas Co. 

IGasco Facility 
I~ Oregon u. 
IPRo. IF.r.T #: 2708 
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SOn. BORING NUMBER B-6 

IHAl LOGCRR, Rob Ede DRILL DRILL 

ISAMPLING MI!iU1UU: 3"00 Split Spoonl4" 00 Core Barrel START FINISH 

InRTLLINC M.r.lnuu: 4 114-inch ID Hollow Stem Auger ITIme: TIme: 

IEQUIPlYt~.t-lT TYPE 8-59 Mobile Drill 11:15 12:35 

InRTT.T.F.R· Brad James IData: Date: 
IR I '.T, INC CONTRACTOR: Goo-Tech £oXplU ...... u""". Inc. 9tl7195 9tl7195 

...... - ... -
'" as o as .- i: ...... i: .... 

<l) 

~~ ~ <l) @ ......... 
~ '" >..:; ::t: 0- ... Cl) 

- Q) ~ ..c ... ~c. ...... 0 
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.... ,.'. ':::. 

:. 24 
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I.,::' 
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.' 
'.:.' 
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":: 
... : . . '.' 28 

"':::. 
:':, : ::'" 29 
"'. 
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30 
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135 
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37 

-~ 

39 

'40 

I~ 
~ 
~ 

18 

IRORTNG DIAME'n;H: 8·inch 

Ir.A~INr, DIAMETER: Not _u, k" <--
~~ ISURFACE ELEVATION: 34.7 feet ms! 
Il:rJJ 
E-o::> ITOP OF r.A~ING ELEVATION: Not en ...... 

ISOIL DESCRIPTION 

[':~:':~:'::.:::':::. 

!i::~:~:~:'::ilil[ SAND· green to gray, wet, poorly graded, fine to medium 

1/:':/: 
graded, no hydrocarbon odor. no sheen 

Sandy SILT· green to gray, stiff, slightly plastic, slight organic 
odor (anaerobic degradation), no sheen, sand content decreasing 
with depth 

. ~ 

Sandy SILT· green to gray. wet, slightly plastic. DO 

hydrocarbon odor, no sheen 

~ 

Drilled to 30 feet bgs 
Sampled to 29.5 feet bgs 

• Sample Number Prefix is 2708·950927· 
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ril 
0 
<--
~ s 
001=1. 
01=1. 
<~ 
~ 
::I: 

~OO cca ~...:l 

s~--
.- i: :;:;~ to Q) 
""ill .... ~~ 00 s ~ ~ rilril ril...:l 1=1. 0-

~< 1=1. - Q) ~~ .c ~ e-o~ f8 IXIO 0-
je-o ril ~ 

00 5 ~ 0 

SOIL BORING NUMBER B·' 

1''''::::',':::::::::1 SAND· brown, slightly moist. loose. poorly graded. fine to 
k medium grained, no hydrocarbon odor. no sheen 

Page 10f2 

SAND • as above 

SAND· as above. some pebbles. moist, no hydrocarbon odor, 
slight sheen 

SAND· as above, moist, no hydrocarbon odor, no sheen 
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son. BORING NUMBER B·7 

35 

36 

37 

38 

39 

40 

Page 2 of2 

DRILL 

FINISH 

SAND· brown, wat, poorly graded, medium grained. slight 
hydrocarbon odor, no sheen, (20-21 feet bgs) 

SAND. green to gray, wet, poorly graded, medium grained, no 
hydrocarbon odor, no sheen, (21·25 f9EIt bgs) 

SILT. green to gray, moist, stiff, plastic, no hydrocarbon odor, 
no sheen., some brown organic matter 

Drilled to 30 f9EIt bgs 
Sampled to 29.5 feet bgs 

• Sample Number Prefix is 2708·950927· 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002626 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HAHN &: ASSOCIATES. INC. 

NOI-ili';1{estNatural Gas Co. 
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I 
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SOIL BORING NUMBER B-8 

1 

Silty GRAVEL - brown. moist, loose, non·plastic, slightly graded, 
no hydrocarbon odor or discoloration, spotty sheen 

Silty GRAVEL - brown. dry, loose, non·plastic, slightly graded. 
no hydrocarbon odor or discoloration, spotty sheen 

Silty GRAVEL· as above, wet, medium dense 

Sandy GRAVEL· brown, moist, medium dense, non'plastic, 
poorly graded. no hydrocarbon odor, no sheen, large pieces of 
slag in sampling tube 

SAND· gray, wet, medium dense, non-plastic, poorly 
graded. fine grained. mild hydrocarbon odor, no sheen 

Note: Change to 1.5" Split Spoon sampling device 

SAND - gray, wet, loose, non-plastic, poorly graded, medium 
grained, mild hydrocarbon odor, no sheen 

m~,", Sandy SILT - gray, wet, soft, slightly plastic, no hydrocarbon 
odor, no sheen 
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IHABN & ASSOCIATES, INC. 

~434 NW Sixth Avenue 

u. v.~ ... Oregon 

1(503) 796-0717 

IPlU"\. 

• u.-., ... Natural Gas Co . 

IGasca Facility 
I~ , Oregon 
IPR('l.IF.CT #: 2708 
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SOn. BORING NUMBER B-8 

IHAIT. RobEde DRILL DRILL 

I~AMPr.rNG Mr.il_n_vu: 1.5" 13" 00 Split Spoon STARr 1'1Nl:)H 

InRn,uN~ ~lI4-inch _~lIollow Ste~ger Time: Time: 

1r.;~UIPMENT TYPE 8-59 Mobile~ 9:30 12:10 
InRTT.T.F.R, Brad James !Date: Date: 
IDRILL~~ _Ue<>-lecn Inc. 9/1&95 9118195 

-- --.... >-Ql .... 
~ ~ 

Ql 

~ 
g:~ ~~ == g: m ~ 0'"" 

~ 0 ~ e ~ Cl 

1 100 

1 100 21 
2 100 

22 

2 100 23 
2 100 

4 ~ 24 

~ 
1 100 

2 100 26 
3 100 

27 

28 

29 

30 

31 

32 

133 

~ 

135 

136 

137 

138 

39 

140 

I~ 
: DlAME'lr.ilt: ~ 

<-- Ir:ASINGDlAMETER: Not Annli=hl<> 
e-oC1J 
<0 ISURFACE_ELEVATION: 23.0 
~:g ITOP OF CASING ELEVATION: ~ AnnlieahlA 
C1J~ 

~ DESCRIPTION 

SAND - gray, wet, very loose, non·plastic, poorly graded, 
moderate petroleum hydrocarbon odor, slight sheen 

~ 
~ t:: 
~ 

.. Silty SAND - dark eFm' wet, very loose, non-plastic, poorly 
graded, fiDe grain mild petroleum hydrocarbon odor 

: 

Silty SAND - as above 
: 

.. : .... 

Installed a 2·inch diameter 0.010-inch slotted stainless steel 
well screen at 20.5 to 23.5 feet bgs. Purged two gallons of 
water USin~ a 8tristaltiC/EWs prior to groundwater 
sampling. R UNDWA: AMPLE (2708·950918·BW8-
01) collected at 11:30 hrs, 9118195. Well point was removed 
prior to abandonment. 

Drilled to 26.5 feet bgs 
Sampled to 26.5 feet bgs 

• Sample Number Prefix is 270~950918· 
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~ 
0 
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ll.. S 
CIli:l. 
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~ ::c 

SOIL BORING NUMBER B·9 

See boring log B·9A for 0 to 5 foot soil description. 

SAND with some Gravel- black, dry, medium dense, very strong 
petroleum hydrocarbon odor. all pores filled with tar-like 
substance throughout 

SAND with some Gravel- as above, dense, large piece of gravel 
in end of sampler 

Silty SAND with some Gravel- brown, moist, medium 
dense, poorly graded, strong petroleum hydrocarbon odor, 
some tar-like blebs 

Silty SAND with Gravel- brown with black mottles, dry, 
medium dense, tar-like substance mottled throughout, 
strong petroleum hydrocarbon odor 

SAND with some Gravel - black, very dense, possible 
lampblack 
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SOIL BORING NUMBER B·9 

Page 20f2 

Date: 
911&'95 

SAND • black, wet, very loose, poorly graded, fine to medium 
grained, slight petroleum hydrocarbon odor 

SAND with some Gravel· black, wet, very loose, slightly graded, 
medium grained, strong petroleum hydrocarbon odor, strong 
sheen 

Silty SAND • gray to black, wet, mild petroleum hydrocarbon 
odor,sheen 

Silty SAND· dark gray, wet, poorly sorted, petrolemn 
hydrocarbon odor, slight sheen 

SAND· green to gray, wet, poorly graded, fine grained, no 
petroleum hydrocarbon odor, no sheen 

Drilled to 35 feet bgs 
Sampled to 35 feet bgs 

• Sample Number PrefIX is 2708-950918· 
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HAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portlantl Oregon 

(503) 796-0717 

PIU'\. 
<T •• L Natural Gas Co • .. 
Gasca Facility 
~ .. . GreltOn VI 

IPR n.rF.CT #: 2708 
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SOIL BORING NUMBER B-9A 

HAlT RobEde DRILL DRILL 

SAMPLINQ. Mr;U1UU: 4" 00 ~ore Barrel START l"INl::lH 

nRILLING Mr;U1UU: 4 lI4-in~ Stem Auger Time: Time: 

I EQUIPMENT TYPE 8-59 Mobile Drill 14:00 14:20 
InRTT.J.F.R, Brad James I Date: Date: 
InRILLING CONTRACTOR: Goo-Tech In~ 911&95 9/18/95 

~ 

~~ 6;~ 
.... ., 
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~~ C::c:: 
~ O~ 
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119 

20 

II 
Dt"·,,,....,n 8-inch 

I~A!'lTNr~ ~ u. 

e::Cil 
ISURFACE ELEVATION: 31.6 feetmsl ~~ 

E-<::> ITOP OF ~A!'lTNr. ELEVATION: ~ _" '-1. 
tn'-' 

SOIL OESCRIPl'ION 

I·::I!~,:!::~.::!:·!:!!. 
.SP::: Gravelly SAND - black, dry, strong petroleum hydrocarbon odor, 

I!III 
saturated with tar-like substance throughout 

Note: Stopped drilling at 14:20 due to lack of soil recovery from 
5 to 15 feet bgs. Relocate to boring 8-9. 

Drilled to 15 feet bgs 
Sampled to 3 feet bgs 

·Sample prefix is 2708-950918-
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SOIL BORING NUMBER B-I0 

1 

SAND· brown, dry, poorly graded, medium grained, no 
hydrocarbon odor, no sheen 

SAND with some Pebbles - brown, moist, poorly graded, medium 
grained, no hydrocarbon odor, no sheen 

1::j:j:jt.;::j:j:j::'::1 SAND - brown, slightly moist, poorly graded, medium grained. 
no hydrocarbon odor, no sheen, slight froth via sheen test 

Page 1 of2 

SAND - brown, moist, poorly graded. medium grained, no 
hydrocarbon odor, no sheen 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002632 



I 
I 
I 
I 

] 

] 

d 
! 

J 
] 

J 
] 

] 

] 

J 

HAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

Pnrl.\"nrl Oregon 

[(503) 796-0717 

PRo..~~ 

.. Natural Gas Co. 

Gasco Facility 

Oregon 
PROJECT#: 2708 

~ z 
Cl:lCJ:I * Ptl~ :E-" ....:lPtl Ptl z- ~Q:l ~ 0< 

~~ c.E- -~2§ e--
oo~ 

cc 
< 

• i~ 
B10-05 12:50 

: c 

~ 

Updated: 7/12196 RBS 
File: 2708 B·10 

Ptl 
0 
<'"' ~ E 
oo~ 

~.e 
Ptl 
::c 

167.0 

00 00 
~::c 
0<'"' 
00 ~ E 
~....:l ~ 

~~.e 
Q:l

O je--

SOIL BORING NUMBER B·I0 

[HAl r.or.r.F.R RobEde DRILL I DRILL 
IS}.MPT.TNr. Mranuu: 4" OD Core Barrel START FINISH 

IDRILLING Mt:'I~UU: 4 114-inch ID Hollow Stem Auger TIme: TIme: 

I~~U lr!Vlr.~~TYPE 8-59 Mobile DriIl 11:50 12:50 
Im?nJ.F.R· Brad James I Date: Date: 
[DRILLING CONTRACTOR: . ~_ ... u. __ .. ~. Inc. 9/25/95 9/25/95 

'"' Ii 
HUHING DIAMETER: ~·inch 

....:l >- .... 
Q) 

~A.qINr. nTA Not ." L1. 

Ptl~ Ptl~ 
~ ~oo ....:l~ 

~~ ~> 

~ 
<0 S1JR!~CE ELEVATION: 35.2 feet msl 

OPtl ~8 ~oo 
oe--

!~ 
e--O T~ OF ~A~TNn gLEVATION: Not 

Z ooPtl 
~ 

00'-" - ~ 

SOIL DESCRIPTION 

~: 

I :, [21 

1< :.:.,':: 

!; 1<'::·' :':',' [22 

1"< .... , .. 
I> .,'::':: 123_ SAND rnn to gray, wet, poorly graded, medium grained, no 
Ii .<': hydroc n odor, no sheen 

'.:.1 r [24 

125 

126 
Drilled to 25 feet bt 
Sampled to 24 feet gs 

127 • Sample Number Prefix is 2708·950925-

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
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son. BORING NUMBER B·l1 

DRILL 

FINISH 

TIme: 

11:40 

Date: 
912&95 

Silty SAND with Gravel· brown, moist, no hydrocarbon odor, no 
sheen 

SAND • brown, slightly moist, medium dense, poorly graded, 
medium grained, no hydrocarbon odor, no sheen 

SAND· dark gray, moist, medium dense, poorly gradAd, medium 
grained, hydrocarbon odor, sheen 

SAND· dark gray, moist, loose, poorly graded, medium grained, 
hydrocarbon odor, sheen 

I'fm ),'%ml SAND· as above, gray to black, strong hydrocarbon odor, strong 
1:':' sheen 

Page 10f2 

SAND· as above, strong hydrocarbon odor, strong sheen 

SAND • as above, moist to wet, strong hydrocarbon odor, 
strong sheen, brown product and froth formed when water 
was added to sample 
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SOIL BORING NUMBER B·ll 

33 

34 

35 

36 

37 

38 

Page 2of2 

SAND· as above, wet, (froth no longer present) 

SAND· as above, no hydrocarbon odor, no sheen 

SAND • as above, hydrocarbon odor and sheen from 25' to 2T 
bgs 

SAND· as above, no hydrocarbon odor, no sheen 

SILT - green to gray, moist, stiff, no hydrocarbon odor, no sheen 

SILT - as above 

Drilled to 32 feet bgs 
Sampled to 32 feet bgs 

• Sample Number PrefIX is 2708-950921-
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SOIL BORING NUMBER B·13 

Page 1 of2 

SAND • brown, moist, loose, poorly graded, mediuIn grained, no 
hydrocarbon odor, no sheen 

SAND· olivQ gray, moist to wet, saturated with hydrocarbon 
product, strong sheen throughout core 

SAND • black, wet, loose, saturated with hydrocarbon product, 
wood fragments at sand/silt interface 

Sandy SILT· olive gray, moist, hydrocarbon odor. slight sheen. 
roots present, (11·11.5 feet bgs) 

SAND· olive gray, moist,loose, poorly graded, medium grained, 
no hydrocarbon odor, no sheen 

SILT· green with brown mottling, orange spots present 
throughout, stiff, black tar fingering througll via root zones 

SILT· as above, black tar fingers not present, no sheen 
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HAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

P'lrtland, Oregon 

(503) 796-0717 

PROJECT: 

';v. ;,.;. ... " ... Natural Gas Co. 

IGasco Facility 
In •• . Oregon 
IPROJECT #: 2708 
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Updated: 7/12/96 RBS 
File: 2708 8-13 
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SOIL BORING NUMBER B-13 

IHAI r,nr.r.P.fl RobEde DRILL I DRILL 

~SAMPr,TNr. Mt;'U1UU: 4" OD Co~ Barrel STARr Il"lNl::iH 

'DRILLING !\'iIHtiUU: 4 lI4-inch m Hollow Stem Auger Time: ITime: 
.......... ""'IT TYPE 8-59 Mobile Drill 12:10 13:00 

InRfTLER: Brad James Date: Date: 
iDRILLING CONTRACTOR: liOO-lecU= ... ____ ' Inc. 10/6J95 10/6/95 

~ 

I~ 
f DIAMETER: 8·inch 

..J >< .... 
Q) I(,AC;:TlI1(,~ Not "H,..,hl" 

r:il~ r:il~ ~ <~ 

~~ 

II 
~~ ISURFACE ELEV~ _36~ feet msl ~~ 

~ Or:il ~8 ITOP OF~_~~VATION: Not '''~\''1. O!;-o !;-oO 
Z rnr:il f:§ Cll~ .... ~ 

SOIL DESCRIPl'ION 

t b 

= r> I".'::':: 121 

Ii SILT· brown, moist, stiff, slightly plastic, no hydrocarbon odor, 
". Ii no sheen 
.. ' I':":' 122 
, I·,·"'· 

~ 
SAND· brown, wet, poorly graded, no hydrocarbon odor, no 
sheen 

I> .. ' .. ' 123 Iw 
f.'·: r/:::: SILT· brown, moist, stiff, slightly plastic, no hydrocarbon odor, 

I: .... 124 
no sheen 

1 
r\ S~.":: 

SAND· brown, wet, loose, poorly graded, fme grained, ho 
]25 hydrocarbon odor, no sheen 

26 

127 
Drilled to 25 feet bgs 
Sampled to 24.5 feet bgs 

128 * Sample Number PrefIX is 2708-951006-

129 

130 

131 

32 

33 

34 

35 

36 

37 

38 

39 

l40 

Page 2of2 
Project #2708 

HAHN AND ASSOCIATES, INC. 

NWT 002637 
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HAHN &: ASSOCIATES, INC. 

Updated: 7/12196 RBS 
File: 2708 8-14 

son. BORING NUMBER B-14 

Page 10f2 

Silty SAND with Gravel· brown. moist (surface sample) 

9:30 

Date: 
9/28/95 

Silty SAND with Gravel- olive gray, moist, dense, hydrocarbon 
odor, sheen 

Sandy SILT - brown. moist, stiff, slightly plastic, no 
hydrocarbon odor, no sheen 

SAND - olive gray, moist,loose, poorly graded, fine grained, no 
hydrocarbon odor, no sheen 

SAND - as above, (1()'11 feet bgs) 

SILT - brown. moist, stiff, slightly plastic, no hydrocarbon 
odor, no sheen, (11-12 feet bgs) 

SAND - olive gray, moist, medium dense, poorly graded, fine 
grained, no hYdrocarbon odor, no sheen, (12-13 feet bgs) 

SILT - brown. moist, very stiff, slightly plastic, no hydrocarbon 
odor, no sheen 

Sandy SILT - brown and tan mottled, moist, no hydrocarbon 
odor, no sheen, (piece of bark present) 

SAND with some Silt - brown. wet, medium dense, poorly 
graded, fine grained, no hydrocarbon odor, no sheen (16.5-17.5 
feet bgs) 

SILT - brown. moist, stiff, no hydrocarbon odor, no sheen, (17.5-
18 feet bgs) 

SAND - brown. wet, poorly graded, fine grained, no hydrocarbon 
odor, no sheen, (18-19 feet bgs) 

Project #2708 
HAHN AND ASSOCIATES,INC. 

NWT 002638 
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HABN &: ASSOCIATES. INC. 

434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasca Facility 

Portland, Oregon 
PROJECT#: 2708 

E-o z 
2:300 * ~~ 
""'...::I ~~ ~ z- IJ..~ ::s og:: 

~~ -Qt:.:j e--
~O rllZ 
c:I 
« 

Updated: 7/1V96 RBS 
File: 2708 B-14 

~ 0 
<-
IJ.. S 
Ulp., 

~E-
~ = 

UlUl 5= :;Jp::--
~~ [ 
~ < p., e----
j~ 

SOIL BORING NUMBER B·14 

HAILOOGER: RobEde DRILL DRILL 

SAMPLING METHOD: 3" OD Split Spoon/4" OD Core Barrel START FINISH 

DRILLING METIIOD: 4 lI4-inch ID Hollow Stem Auger Time: Time: 

EQUIPMENT TYPE 8-59 Mobile Drill 8:25 9:30 

DRILLER: Brad James Date: Date: 
DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 912&95 9/28/95 

-- >o~ 
c:: BORING DIAMETER: 8-inch r:: 0: - c;;J • - E: ... 

~~ '" ~ CASING DIAMETER: Not Applicable ~~ :; ESoo ~~ ~ ~ r:: >~ = <0 SURFACE ELEVATION: 36.1 feet msl 0- Oe-- Q 

~~ - '" e-- z ..Q s- Oz IJ.. ::J TOP OF CASING ELEVATION: Not Applicable -- 0 ~- en--
t:~ 

~ 0 
~ s- O c:: 0 

Ul 0 0 SOIL DESCRIPTION 

21 

22 
Drilled to 20 feet bgs 
Sampled to 19 feet bgs 

23 • Sample Number Prefix is 2708-950928-

24 

25 

26 

27 

I 28 

I 29 

30 

31 

32 

33 

I 
34 

35 

36 

37 

38 

39 

40 

Page 20(2 
Project #2708 

HAHN AND ASSOCIATES. INC. 

NWT 002639 
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&: ASSOCIATES, INC. 

SOIL BORING NUMBER B-15 

~~~~ ______________ ~~~~ ______ ~~~ ________________ ~oruu 

Eo-z 
~oo ril& :S...:l ..::Iril ril z- r:l..~ ::E o~ ~~ -ot:;:J e--
~Q enZ 
~ 
< 

Updated: 7/12/96 HBS 
File: 2708 8-1S 

ril 
0 
<-
r:l.. 5 en Po 
ClPo < ..... 
ril 
::t: 

g:en 
..::I 

S~- ril~ en 5 ,:z::,:z:: 
ril..::l Po Oril ,:z:: < Po oe--e-- ..... 
~O Z 
je-- -

>-ril,:z:: 

s:~ ::t: 
~8 t 
enril ril ,:z:: Cl 

SAND· brown. moist, loose, poorly graded, medium grained, no 
hydrocarbon odor, no sheen, (2.5-S feet bgs) 

Silty SAND with Gravel- olive gray, moist, hydrocarbon 
odor, sheen, (5-6 feet bgs - brick in end of sampler) 

(Switch to 1.5" 00 Split Spoon sampling device) 

Silty SAND - olive gray, moist, hydrocarbon odor, sheen, (7.5-8 
feet bgs - wood fragment in end of sampler) 

(Switch back to 4" 00 Core Barrel sampling devicel 

SILT - green, moist, firm, no hydrocarbon odor, no sheen, 
rootlets throughout, (10-15 feet bgs) 

SILT - as above (15-15.S feet bgs) 

VhVhVA Sandy SILT - green with black patches ofhydrocamlD 
product, moist, hydrocarbon odor, sheen, (15.5-17.S feet bgs) 

Page lof2 

SILT - wet, soft, saturated with product (17.5-18.S feet bgs) 

SILT - green, hydrocarbon odor, sheen, (18.5-20 feet bgs) 

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002640 
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HAHN &: ASSOCIATES, INC. 

'434 NW Sixth Avenue 
IPortl~tnd.. Oregon 

son.. BORING NUMBER B·15 

~5~03~)7~~~717 ____________ ~lffi~w~~r"~~~~~~'~~ __ ~&bl~E~~~ __________ ~IDR~L IDRaL 
PROJECT: ISAMpr ThY~ Mr.-U1UU: 4" OD Core Barrel 'START Il"lNISH 

"VI wn .. ",. Natural Gas Co. ~ln~RIlLL~L!!..:..:::ING'~ Mt;;:.!.!!:·THO~D: __ ~4~1I4-in~chl~ IDI H~ollo~w' S::.:=:tem:....:.. A~uge~r __ --1Time: Time: 

IGasco Facility I~ TYPE B-59 Mobile Drill 13:45 15:05 

11~~~)~~l~~.~~.~lliego~n~~ ______ -frln~Rrrr.r.~L'E~R:XNTIUc-m~~Bn~dlJ~~e~s~~~ ______ ~I~~~n. 
fjj~nrFCT #: 2708 InRILLING CONTRACTOR: r.M..T .... h. ~ ... v.Gwv~. Inc. .LVI 0'''''' 

Date: 
10/6195 

1 ~ IHUHlNU DIAMETER: 8·inch 

~Cll ~ r.::! ~ ] I;: < _ ICASINGDlAME'uac Not -'-' 

~~ ~ ~ s: g: == II ~ ~ ISURFACEELEVATION: 35.5feetmsl 
Q~ ~ 8 ~ ~ 8 ~ ~ gs ITOP OF (,A<::ThY'1 ELEVATION: Not Annlicablo ..... Z enr.::! r.::! en---- ~ ~ 
~ ISOIL DESCRIPI'ION 

_~ __ +_+-_+-__ +-~J+.'.~ •••.••••... ~~ .. ~~ .............. 21 ~~ 1.1L ~!t~green, moist, firm. hydrocarbon odor. no sheen, (20-21 

~ lU5-05 14:33 638 >.: 8M: Silty SAND • olive gray. wet, poorly graded. fine grained, 
97.6):: 22 hydrocarbon odor. sheen, (21·21.5 feet bgs) 

~ ..... ---4 ..... ~~+-..... -4-+~: •••• ,:.~<~ 
:····::·:.:···23 
, ....•••. r/ 

~ i ~ B15-06 14:38 • . ••. !':.::'. 
§ : '" t ,::. 25 

~-----+--+---+----~~:~ ..... : ..... :.r .. "~ .. ~.· .. ·'26 

~ ~ B15-07 114:57 15.8 I<';~ 127 

~ Bl5-08 115:00 1.8 17 .:., 

~ B15-09 115:04 31.3 [7' I, 30 

I 

Updated: 7/12196 RBS 
File: 2708 8-15 

I 

31 

32 

33 

34 

35 

36 

137 

138 

139 

140 

ML 

:. SP .: 

Page 2 of2 

SILT· brown and olive mottled, fingers of black oily substance 
in rootlet zones. (21.5-25 feet bgs) 

SAND· olive gray. wet. loose, no hydrocarbon odor, no sheen, 
(25-27 feet bgs) 

Sandy SILT· olive gray. moist, stiff, hydrocarbon odor. no sheen, 
(27·27.5 feet bgs) 

SAND· olive gray. wet. loose. fme grained, no hydrocarbon odor. 
no sheen, (27.5-29 feet bgs) 

SILT· brown, moist no hydrocarbon odor. no sheen, (29-29.5 feet 
bgs) 
SAND· brown, wet. loose. fine grained, no hydrocarbon odor. no 
sheen, (29.5·30 feet bgs) 

Drilled to 30 feet bgs 
S~pled to 30 feet bgs 

• S~ple Number Prefix is 2708·951006-

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002641 
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HAHN &: ASSOCIATES, INC. 

I Nr.rtl1.we!o;t Natural Gas Co. 

E-z 
c.Ja:l * 
::E-J r.l~ 

z- ...:lr.l r.l 

o~ 
Il.CQ :s :S:s -O:::;J E-< 

~=: ~;:J 
Z co 

< 

Updated: 7112196 RBS 
File: 2708 8-17 

r.l 
0 
<--
Il. S 
a:ll:l, 

~.5-
r.l 
:I: 

a:la:l --- :><:;1 
C a:l 

~:I: -- i: 
;:J<-- ~~ ~> 
a:l Il. S ;t c ~~ 
r.l...:l l:l, 0- Or.l 
~< l:l, - CD oE-< ..c s.. 

E-<~ ~o rz:l~ CQ o ~~ ~ s.. jE-< 0 a:l 0 

SOIL BORING NUMBER B·17 

1 

Silty SAND - brown, moist, no sheen 

Sandy SILT - olive gray, moist, finn, no sheen 

SAND - olive gray, moist, poorly graded, medium grained, no 
sheen 

Page 10f2 

SAND - olive gray, poorly graded, strong sheen, brown product 
and froth when water added to sample, some wood fraglnents 

SAND • as above, wet, saturated with brown, oily product 

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002642 
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HAHN elk ASSOCIATES, INC. 

1434 NW Sixth Avenue 

IPortland. Oregon 

(503)7~717 

PRO.JECT: 

IN ... " ..... , ,g~, Natural Gas Co. 

[Gasco Facility 
I~ . Oregon 
p~nr1<'(,'T'#: 2708 

Eo-
Z 
t;;lCIJ * ~~ ::E...::r ...:lr.::l r.::l z- 1l.Q:l :::s o~ 

~S -Qt:;:;J e--
~o ooz 
cc 
< 

~~ 
['j' 

B17-06 10:35 

~ ~ 
~~ B17-07 10:40 

.. '"' 
~ 

Updated: 7/12196 RBS 
File: 27088.17 

~ 
0 <,.... 
Il.E 
OOQ. 
~,e. 
r.::l 
::r: 

145 

65.8 

~~ 
::;'Il."'" 

~~ [ 
~ Q. 

e--'-' Q:l O 
je--

0.89 

SOIL BORING NUMBER B·17 

:HAI T ."",.,.,n. RobEde I DRILL [DRILL 

SAMPLING Mt.;'! nuu: 1.5" 00 Split Spoonl4" 00 Core Barrel I STAR'}' FINISH 

nR".T.ING Mranuu: 4 lJ4-inch ID Hollow Stem Auger Time: Time: 
I~ ' ......... ""NTTYPE 8.59 Mobile Drill 9:55 10:40 

InR"T.PR· Brad James IDate: Date: 
nR.J,ING CONTRACTOR: Geo-Tech Inc. 9/29/95 9/29195 

~-

>-~ 
~ 

!: '" ,- 1: -<II 

~2l ~> ~ S':~ ~ !: ::r: 0- O~ 
- <II oe-- s: ..Q I. 
'-'0 ~2S e--o r.::l 

~ I. Q Il. I. 0 rn 0 

Ij t:, 
L '.:-::' 121 

k",· ..... ' 

V " .. [22 
:.·i' .,' 
I.," I 123 

F< I,'·. 

I ····24 

25 

26 

127 

128 

129 

130 

131 

32 

33 

34 

35 

36 

37 

38 

39 

40 

II !BORING DIAMETER: 8·inch 

:CASING D~TER: Not Annli""hl .. <~ e--rn 
<0 iSURF ACE ~r.EVATION 36,9 feet msl 
~rn 

II ,TOP OF CASING ELEVATION: ~ Anlllicable e--::;, 
00'-' 

SOIL DESCRIPTION 

1ff4 
SAND • as above, wet, contains brown product, strong sheen, 
many roots at sand/silt interface 

! SILT· olive ~y, moist, very stiff, no hydrocarbon odor, no 
sheen, some rown root casts 

~ 

Drilled to 25 feet bgs 
Sampled to 24 feet bgs 

• Sample Number Prefix is 2708-950929-

Page 20f2 
Project #2708 

HAHN AND ASSOCIATES,INC. 

NWT 002643 
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&: ASSOCIATES, INC. 

INCln:.rIWes. Natural Gas Co. 

Eo-
Z 
~rn * W~ 
::E .... ...::I~ ~ z- p.~ 

== 
0< 

~~ c:~ -
:ijf:5 

E-< 
rnZ 

c:: 
< 

Updated: 7/12196 RBS 
File: 2708 B-18 

W 
0 
<~ 
p. S 
rnp' 
~: 
r.:1 
::t: 

~rn >-
S~~ a: 

~~ 
r.:1 rn c.. S >~ 

~...::I p. O~ ~ ~ p. 
E-<'-' ~ 0 

~O 0 r.:1 
jE-< e a: 

son. BORING NUMBER B-18 

1 

Page 10f2 

Sandy SILT - brown and olive gray, moist, hard, slightly plastic, 
slight sheen 

SILT - brown, gray mottling, moist, stiff, plastic, no sheen 

Silty SAND with Clay - brown, moist, loose, plastic, slight sheen 

Sandy SILT with some Clay - brown, moist, medium stiff, poorly 
graded, slightly plastic, slight sheen 

Sandy SILT - as above 

SAND - brown, wet, very loose, poorly graded, fine grained, 
sheen observed on surface of core 

SAND - as above 

SAND - olive gray, wet,loose, poorly graded, slight sheen on core 

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002644 
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HAHN .. ASSOCIATES, INC. 

E-z 
* t:o:loo ~e:: ::E...:J ...:l~ ~ z- o..CQ ::E 0< ::E::E cE- -z~ <0 E-

<0 OOZ 
c: 
< 

Updated: 7/12196 RBS 
File: 2708 8·18 

~ 
C) 

<-
0.. E 
OOp. Op. 
<~ 
~ 
:I: 

0000 
~:I: >-e:: 
O~- ~-~...:l [ O~ e:: < p. 
E-~ C) 

CQ o ~ 

jE- e:: 

SOIL BORING NUMBER 

29 

30 

SAND • as above, no sheen 

SAND· as above 

SAND - as above 

Drilled to 28 feet bgs 
Sampled to 28 feet bgs 

B-18 

31 * Sample Number Prefix is 2708-950919-

Page 20f2 
Project #2708 

HAHN AND ASSOCIATES, INC. 

NWT 002645 
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&. ASSOCIATES, INC. 

Updated: 7/12196 RBS 
File: 2708 8-19 

SOIL BORING NUMBER B-19 

Sandy SILT - brown, dry, (surface - just below sod root zone) 

Page 1 of2 

SAND - black, moist, well graded, fine grained, grains appear to 
be coated with oily substance, sheen evident 

SAND - as above 

Installed a 2-inch diameter O.OlD-inch slotted staiDless steel 
well screen at 10 to 13 feet bgs. ~d zero gallons of water 
prior to groundwater sampling. GROUNDWATER SAMPLE 
(2708-95092D-BWl9-01) collected at 8:15 hrs, 9120/95. Well 
point was removed and drilling was resumed. 

Clayey SILT - brown, dry, very stiff, slight sheen 

SAND - black, moist to wet, poorly graded, sheen 

SILT - brown, dry, stiff, no sheen 

Sandy SILT - olive gray, moist, poorly graded, fme grained, 
no sheen 

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002646 
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IHAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 

Portland, Oregon 

(50S) 796-0717 

PROJECT: 

~~v, w,' ,.,~, Natural Gas Co. 

IGasco Facility 
IPn .... ,,, .. .l Oregon 

IPROJECT#: 2708 

~ ril 
"'"00 ril& 0 

<,...., ::E....J ...::Iril ril ~e z- ~a:l ::s OES 
~~ 

rnp' - t:ip. Oc.:l E-< < ...... 
~Q rnZ ril 

:I: CO 
< 

, 
!~ 
~ 

819-08 9:22 717.0 

Updated: 7/12196 R8S 
File: 2708 B-19 

~~ 
::J~""" 
&1...::1 g, 
r:c: < p. E-< ...... 
a:lO 
jE-< 

2,0 

SOn. BORING NUMBER B·19 

IHAI r fV'!f'!l<'n Rob Ede I DRILL DRILL 

ISAMPLING ME'l'HU1J: 4" OD Core Barrel I START FINISH 

IDRILLING ME'l'HU1J: 4 114-inch ID Hollow Stem Auger iTime: I Time: 

I EQUIPMENT TYPE B-59 Mobile Drill 13:30 9:30 

InRTLLER: Brad James I Date: I Date: 
IR U:-ING CONTRACTOR: Geo-Tech , Inc. 9119195 9/20195 

~ ...::I >-
rilr:c: 01 

ril~ ~ c:~ r:c:r:c: 

~ Oril ~8 OE-< 
Z fllril 

~ - r:c: 

~ 1 
21 

22 

23 

24 

25 

I',,· 26 

I····· ,., 
I··" 7: 127 

'.". 
128 

! :"." 

129 

30 

31 

32 

33 

34 

35 

36 

IS7 

IS8 

139 

140 

~ 
Inf)nfN~ DIAMETER: 8-inch 

ICASING DIAMETER: "''''ft Not i <,...., 
E-<fll 

ISURFACE ELEVATION: 35.4 <0 
r:c: fll 

ITOP OF ~A~fN~ ELEV~ON: Not <>t' ... ~.::~"'n 

I~ 
E-<::J 00 ...... 

ISOlL DESCRIPTION 

Sandy SILT - as above, wet 

. ~ 

Installed a 2-inch diameter O.OlO-inch slotted stainless steel 
well screen at 25 to 28 feet bgs. Purged eight gallons of water 
uSinlUiJDristaltic p~'L~r to groundwater sampling. 
GRO WATER S (2708-950920-BWI9-02) collected 
at 12:05 hrs, 9/20195. Well point was removed prior to 
abandonment. 

1= 
== 'SP' -- Silty SAND - brown, wet, poorly graded, fine grained, coarsening 

downward = 

Drilled to 29 feet bgs 
Sampled to 29 feet bgs 

• Sample Number Prefix is 2708-950919- for 
samples 819-01 to 819-06. Sample Number Prefix 
is 2708-950920- for samples BI9-07 and BI9-08. 

Page 20f2 
Project #2708 

HAHN AND ASSOCIATES, INC. 

NWT 002647 
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&: ASSOCIATES, INC. 
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IJ..~ ::s g~ ~~ -E--< 

~Q rIlZ 
c:l 
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Updated: 7/12/96 RBS 
File: 2708 8-20 

~ 
0 <,... 
IJ.. E 
cnp. 
Clp. 
<--
~ 
::r:: 

rIlrll -- >o...:l r:: III 

~::r:: .- i: ~~ :J<,... ~2 ~~ rIl IJ.. E ~ r:: >~ ~...:l p. 0- OE--< ~ < p. - Ql ..c I- Oz E--<-- --0 

j~ t~ ~-~ I-
0 rIl 0 

son. BORING NUMBER B·20 

1 

Page 10f2 

SAND • brown. moist, loose, poorly graded, no sheen 

SAND • as above, large rock in sand at depth of 7.5 feet bgs 

SAND· olive gray, moist, poorly graded, medium grained, no 
sheen 

SAND· gray, wet, poorly graded, saturated with hydrocarbon 
product, metallic sheen, (10-11 feet bgs) 

SAND • brown. moist, poorly graded, fme grained, no product 
saturation, sheen is present, (11·13 feet bgs) 

SAND· olive gray, moist to wet, sheen 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002648 
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IHAHN &: ASSOCIATES, INC. 

1434 NW Sixth Avenue 

!Portland, Oregon 

~(503) 796-0717 

II?RJ)'IF.I 

~ru" w" ,~~. Natural Gas Co. 

IGasco Facility 
In "'. Oregon u, 

IPROJECT#: 2708 

Eo-
Z 

* c.J::t) ~o::: 
::!;..:l ...:I~ ~ z- Q..c;I :::e 8~ :::e:::e -f-< z--- <~ 
<-- CI.lZ 
c:l 
< 

~ 
'i 

820-06 14:30 

. ~ 

820-07 14:35 

~~ 

~""'" 

1 

Updated: 7/12/96 RBS 
File: 2708 8-20 
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SOn. BORING NUMBER B·20 

IHAI Lnr.r.F.R' RobEde DRILL I DRILL 

I~AMPf,rNGNlt."U1UU: 1.5" 00 Split ;:'POODl't 00 Core Barrel START FINISH 

InRfLr.ING Mt;~nuu: 4 114-inch ID Hollow Stem Auger 1 Time: ITime: 

" .. n·~"rr-,!·YPE 8-59 Mobile Drill 14:00 15:00 
InRTTJ.F.R' 8radJames . Date: I Date: 

IRfLLrNG CONTRACTOR: Geo-Tech Inc. _9tl9/95 9/29/95 ---I: as 

~~ --.- i: -'" ~i: ~ ~o::: ~ s:: 

~ 
0- O~ - '" of-< ..0 .. 
~ 0 ~25 ~ 
~~ 0::: .. 0 0 CI.l 0 

.""" b:: 

.,,'< ) 21 

••••••• 
, ...... ' .. 

.... , . . ,.,:." 22 

:::::2 
,,/: • <. 23 
.( .... 
.. 

" 
24 

.~ 

26 

27 

28 

1 29 

30 

31 

132 

133 

34 

35 

36 

37 

38 

39 

l40 

i~ 
II 

: DIAME'l'Jili: 8·inch 

Ir.A~TNr. DIAME'I'ER: Not AnnH,.,.hl" 
EScn 
<0 1~lmFAr.F. ELEVATION: 35.4 feet msl 
~gs ITOP OF CASING ELEVATION: Not AnnH""hl" 
CI.l~ 

SOIL DESCRIPTION 

SAND • brown to metallic gray, wet, strong sheen 

Ii SILT· brown, very stiff, brown pockets of organic :material 

Drilled to 25 feet bgs 
Sampled to 24 feet bgs 

• Sample Number Prefix is 2708·950929-

Page 2 of2 
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HAHN AND ASSOCIATES. INC. 

NWT 002649 
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SOIL BORING NUMBER B-21 

Page 10f2 

DRILL 

SILT· brown and green mottled, slightly moist, stiff, roots 
present, slight sheen 

Silty SAND .brown, moist to wet, medium dense, poorly graded, 
fine grained, DO sheen 

Sandy SILT· brown with olive gray mottling, moist, fll'lIl, slight 
sheen 

SAND • brown, wet, loose, poorly graded, fine graiDed, no 
sheen 

Silty SAND • brown, moist, medium dense, fine grained, no 
sheen 

SAND· brown, wet, loose, poorly graded, fine grained, no 
sheen 

Installed a 2·inch diameter O.OI().inch slotted staiIlless steel 
well screen from 15.5 to 19.5 feet bgs. Purged five gallons of 
water using a peristaltic Jll!IllP prior to groundwater 
sampling. GROUNDWATER SAMPLE (2708-951003-BW21. 
01) collected at 10:48 hrs, 10/3195. Well point was removed 
prior to abandonment. 
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HAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 

PROJECT#: 2708 
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SOIL BORING NUMBER B·21 

HAILOGGER: RobEde DRILL DRILL 

SAMPLING METHOD: 4" OD Core Barrel START FINISH 

DRILLING METIlOD: 4 114-inch ID Hollow Stem Auger TIme: Time: 

EQUIPMENT TYPE B-59 Mobile Drill 8:50 9:40 

DRILLER: Brad James Date: Date: 
DRILLING CONTRACTOR: Goo-Tech Explorations, Inc. 1013i95 1013195 

c:: BORING DIAMETER: 8-inch 
...J >- ~ >oW ., 

~ ~~ 
~c:: @ <-- CASING DIAMETER: Not Applicable 
...J~ ::: E-<rn 

C::c:: ll.> ::c <0 SURFACE ELEVATION: 38.0 C 
O~ ~8 5: z ~[§ OE- ::J TOP OF CASING ELEVATION: Not Applicable Z rn~ ~ 0 CTJ~ - c:: Q c:: 

0 SOIL DESCRIPTION 

21 Drilled to 30 feet bgs 
Sampled to 29.5 feet bgs 

22 
• Sample Number Prefix is 2708-951003-

23 

24 

I 25 

26 

27 

28 

I 29 

I 30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Page 20f2 
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SOIL BORING NUMBER B·22 

SILT with Sand and Gravel· moist to wet, oily substance 
present, strong sheen, metal wire present 

SILT· green with brown mottling, stiff, strong sheen 

Sandy SILT· brown, moist, stiff, strong sheen 

.. if0mm Sandy SILT· olive gray to green, moist to wet, stiff, strong 
~~~~~~~~",,-r .... ~ .... ~t-~~~~~~ sheen 

Updated: 7/12196 RBS 
File: 2708 B-22 Page 10f2 

SILT. olive gray, moist, stiff, strong sheen, black oily 
product throughout core) 

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002652 
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SOIL BORING NUMBER B·22 

37 

SILT· as above, moist to wet, pockets of brown product within 
core 

SAND • olive gray, wet, fine grained, black product at 24-25 feet 
bgs, (see photo 14) . 

Sandy SILT· brown, moist, stiff, no sheen 

SAND· brown, wet, loose, poorly graded, fme grained, muscovite 
present, no sheen 

Page 20f2 

Drilled to 30 feet bgs 
Sampled to 29.5 feet bgs 

• Sample Number Prefix is 2708-951003-

Project j/2708 
HAHN AND ASSOCIATES. INC. 

NWT 002653 



I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

&. ASSOCIATES, INC. 

<-
Z 

* ~oo ~c:: ::E..J ...J~ ~ z- ~g:) 

== 0< 
~~ Q~ -E-< 

~o a)z 
Q 

< 

Updated: 7/12196 RBS 
File: 2708 8-23 

~ 
0 <,.... 
~ E 
a)Q. 
~Q. 
<~ 
~ 
::r: 

a) f/l 

~::r: ...J >< 
~~ ~c:: =::><,.... s:g; a) ~ E C::c:: 

~:il Q. o~ ~8 C::E-<E- OE-< 
g:)o z a)~ 

jE-< - c:: 

son. BORING NUMBER B-23 

DRILL 

Concrete 

SAND • brown, moist, loose, poorly graded, medium grained, 
I:::rma:::m:] slight sheen 

Page 10f2 

Sandy SILT· green with brown mottling, moist to wet, sti1f, 
lower 6 inches of core is saturated with product, strong sheen 

Sandy SILT· green with brown mottling, stiff, roots present, 
saturated with product 15-17 feet bgs, strong sheen 

Project '2708 
HAHN AND ASSOCIATES,INC. 

NWT 002654 
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SOIL BORING NUMBER B·23 

36 

37 

38 

39 

SILT· brown with orange spots, moist, very stiff, sheen 

15:40 

Data: 
10/3/95 

101%01 SAND with some Silt· wet, fine grained, brown oily product 
present, sheen 

g;;~ 

Page 2 of2 

Sandy SILT· brown, moiSt, stiff, strong sheen 

SAND· olive gray, wet, loose, fine grained, no sheen 

Drilled to 35 feet bgs 
Sampled to 35 feet bgs 

• Sample Number Prefix is 2708-951003-

Project #2708 
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son. BORING NUMBER B·24 

pago 1 of2 

Lampblack· black, dry, hydrophobic, no sheen (2.5-3.0 feet bgs) 

SAND - brown, dry, loose, poorly graded, medium grained, no 
sheen, (3-4 feet bgs) 

SAND· as above, some pebbles, moist, no sheen, (5-10 feet bgs) 

SAND· olive gray, moist, loose, black droplets of tar·like 
substance at base of sand, wood chips present (10-11.5 feet bgs) 

Sandy SILT· olive gray, moist, slightly plastic, slight sheen, 
(11.5·15 feet bgs) 

Sandy SILT· olive gray to green, moist, stiff, strong sheen, (15· 
20feetbgs) 
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SOIL BORING NUMBER B·24 

34 

35 

36 

37 

38 

1012195 

Sandy SILT· brown with green mottles, moist, sheen on core. 
smeared from above, (20-22 feet bgs) 

SAND • brown, wet, loose, poorly graded, fine grained, no sheen 
(22·23 feet bgs) 

Sandy SILT ·brown with green mottles, moist, no sheen (23·24 
feet bgs) 

SAND • brown, wet, loose. poorly graded, no sheen (24-30 feet 
bgsl, 2 inch Silt zone at 27 feet bgs 

Page 2 of2 

Drilled to 30 feet bgs 
Sampled to 29.5 feet bgs 

• Sample Number Prefix is 2708-951002. 
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SOIL BORING NUMBER B·25 

1 

Page 1 of2 

DRILL 

SAND. brown to gray, moist, loose, poorly graded, medium 
grained, slight sheen, (2·5 feet bgs) 

SAND • as above, moist, large piece of decayed wood in end of 
sampler, slight sheen, (5-10 feet bgs) 

SAND. as above, wet at 14 feet bgs, strong sheen, brown froth 
appears via sheen test, (10-15 feet bgs) 

SAND. as above, wet, strong sheen and froth to depth of 17 feet 
bgs, no sheen from 17·18.5 feet bgs 

SILT· olive gray, moist, no sheen (18-20 feet bgs) 

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002658 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HAHN &I ASSOCIATES, INC. 

434 NW Sixth Avenue 

POrtlana, Oregon 

(503) 796-0717 

~H()'.~, 

IU, w, .. "". Natural Gas Co. 

Gasca Facility 

IPnrl".hnil, Oregon 

IPROJECT#: 2708 
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SOIL BORING NUMBER B·25 

IHAI L(V'!("!FR· RobEde I DRILL ,DRILL 

:SAMPLING M~lnuu: 4" OD Core Barrel STARr l"lNlSH 

'nRn,LING ~nuu: 4 lI4-inch 10 Hollow Stem Auger !TIme: TIme: 

1t;lolu1J:'Mr;Nl' TYPE 8-59 Mobile Drill 12:05 12:45 

InRTLLF..R: Brad James Date: Date: 
IDRILLING CONTRACTOR: Geo-Tech ~_ .... v.~_v ..... Inc. ~5 10f2195 

>- .... ..::I ., 
t:o::I~ ~~ ~ ~~ ~~ f Ot:o::l ~8 oe--
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32 
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35 

36 

37 

;38 

39 

40 

I 
I~ ••• DIAME'l'r;lC 8.inch 

Ir.A~TN'("! DIAME'!'t;H; Not <--. e--oo <0 ISURF ACE ELEVATION: 35.0 feet m.sl 
~oo 

ITOP OF CASING ELEVATIO_N: Not e--::J -" _ .. 
00 ..... 

[SOIL DESCRIPl'ION 

i Sandy SILT· olive gray, wet, slightly stiff, slightly plastic, no 
sheen, (20-22 feet bgs) 

I SILT· olive gray with brown/orange spots, moist, stiff, plastic, 
no sheen, (22·25 feet bgs) 

~ . 

Drilled to 25 feet b~ 
Sampled to 24 feet gs 

• Sample Number Prefix is 2708-951002· 
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SOIL BORING NUMBER B·26 

1 

2 

Page 10(2 

Silty SAND with Gravel- brown, moist, no hydrocarbon odor 

Lampblack - black, hydrophobic, slight sheen, slight 
hydrocarbon odor 

Brick in end of sampler, also pieces ofbardened tar 

SAND - olive gray, moist, loose, medium grained, strong 
hydrocarbon odor, sheen 

SAND - olive gray, moist, loose, medium grained, strong sheen, 
brown froth via sheen test, hydrocarbon odor 

SAND - olive gray, wet, loose, poorly graded, medium grained, 
saturated with product, strong sheen on sampler 
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SOIL BORING NUMBER B·27 

1 

Silty SAND· brown, dry, dense, pieces of coal? present, no 
petroleum odor, no sheen 

SAND· brown, dry, medium dense, poorly graded, fine grained, 
some coal in upper 6 inches, no sheen, black colored hydrophobic 

I~"::,:,:,:,:,:,:,:,:,:,:,:::I particulates float via sheen test (lampblack?) 

SAND • black, moist, medium dense, poorly graded, fine grained, 
strong petroleum hydrocarbon odor, sheen via sheen test 

Page 10f2 

SAND· as above, loose, strong petroleum hydrocarbon odor, 
sheen via sheen test 

SAND • as above, strong petroleum hydrocarbon odor, sheen via 
sheen test 

SAND • olive gray to black, wet, loose, petroleum 
hydrocarbon odor, slight sheen via sheen test 

SAND • as above, slight petroleum hydrocarbon odor, no 
sheen via sheen test 

Project #2708 
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SOIL BORING NUMBER B·27 

40 

SAND· black, wet, loose, saturated with oily substance, (22.5-
23.5 feet bgs) 

SILT· brown, wet, medium stiff, plastic, sheen via sheen test, 
(23.5-24 feet bgs) 

SAND with some Silt· black, wet, loose, sheen on sampler, (25-
ho....,.,.,.PI 25.5 feet bgs) 

SILT with some Clay. brown, wet, soft, plastic, sheen via sheen 
test, (25.5-26.5 feet bgs) 

Page 20f2 

Clayey SILT· brown, moist, medium stiff, plastic, no sheen via 
sheen test 

Clayey SILT· as above, slight sheen via sheen test, (outside of 
core smeared with petroleum product from shallower depths) 

Clayey SILT· olive gray, moist, soft, sheen via sheen test, 
(outside of core smeared with petroleum product from 
shallower depths) 

SILT· olive gray, moist, soft, no petroleum hydrocarbon odor, 
no sheen via sheen test 

Drilled to 36.5 feet bgs 
Sampled to 36.5 feet bgs 

• Sample Number Prefix is 2708-95092()" 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002662 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'" ASSOCIATES, INC. 

SOIL BORING NUMBER B·28 

Silty SAND with Gravel· brown. moist, fme grained, non 
plastic, no hydrocarbon odor, no sheen via sheen test (surface) 

SAND with some Gravel and Lampblack· (black. very solidlhard 
pieces that are hydrophobic), slight hydrocarbon odor, no sheen 
via sheen test, (2.5-5 feet bgs) 

GRAVEL with Lampblack· black. dry,lampblackis 
hydrophobic, no hydrocarbon odor, no sheen via sheen test, (5-10 
feet bgs) 

GRAVEL with Lampblack. sticky, tar·like pieces present, hard, 
with sheen on surface, strong hydrocarbon odor (10-12 feet bgs) 

SAND - olive gray, moist, loose, poorly graded, strong 
hydrocarbon odor, sheen via sheen test, (12-15 feet bgs) 

----i------+--ii------t-...... -r-i--t-' .... 4~~ SAND with some Sll..T - olive gray, wet, saturated with product, 
F7---....,.~ metallic sheen, (15-15.5 feet bgs) 

Updated: 7/12196 RBS 
File: 2708 8-28 

14...=;.4 

Page 1 of2 

Sandy SILT - brown. moist, no sheen, (15.5-16 feet bgs) 

SAND - olive gray. wet,loose, poorly graded, medium grained, 
no sheen via sheen test, (16-20 feet bgs) 
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NWT 002663 
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IHAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

1(503) 796-0717 

PROJECT: 

·:v ..... ".",. Natural Gas Co. 

IGasco Facility 
In .,. .. Oregon 
IPROJECT#: 2708 

E-
Z 
t:;r;;loo * r.:lC:: :;...:1 .... r.:l r.:l z- IloCC ::a o~ 

~~ E= Qr.;J 

~Q rnZ 
~ 
< 

~ 828-09 14:45 

'1 
J B28-10 14:50 

...... " B28-11 14:53 

~ 

Updated: 7112196 RBS 
File: 2708 8-28 

r.:l 
0 
<~ 
IloE rns:;!., 
~s:;!., <--
r.:l 
::x:: 

236 

462 

261 

~~ 
Ollo~ 
rn E 
r.:l:a s:;!., 
C::f-<..5' 
CCo 
jf-< 

. 

2.3 

SOn. BORING NUMBER B·28 

HAl T .nr.nF.R· RobEde IDRILL I DRILL 

SAMPLING Mt;TtiUU: 4" OD Core Barrel ISTART FINISH 

nRTT.LING Mt;TtiUU: 4 lI4-inch ID Hollow Stem Auger Time: I Time: 

iEQUlPMENT TYPE 8-59 Mobile Drill 14:00 15:00 

IDRILLER: Brad James IDate: Date: 
IDRILLING CONTRACTOR: n"n.:r.,..h ~~ 1ot2195 1012195 

~ .... >- .... 
Q) 

r.:l~ r.:lC:: @ 
li~ C::c:: 

~ Or.:l ~8 Of-< 
Z rnr.:l r.:l - c:: ~ 

j j l< 
... :. ... 21 

, ·.f,: 
:,:.,. L .. , .. :· 22 

... :: .... I··· .. , .. 

:" 
""7 

23 

.. { .' .. ', 
''''.", c·:·,.: 24 
.... J) 

25 

26 

27 

28 

29 

30 

31 

132 

133 

134 

135 

136 

137 

138 

139 

l40 

I~ 
IH()HINU DIAME'u.n; 8·inch 

If'A<::TNf1 DIAMETER: Not ~oo 

Ii ISURFACE ELEVATION: 34.4 feet msl <0 
c:: rn 

ITOP OF CASING ELEVATION: Not f-<O 
rn--

10 SOIL DESCRIPl'ION 

• Sandy SILT· olive gray with brown, metallic lusUlr, saturated 
with product, strong sheen via sheen test (2Q.22 feet bgs) 

~ 

Sandy SILT· as above, brown with brown/orange blebs, no 
sheen via sheen test, (22·23.5 feet bgs) 

Sandy SILT· as above, olive gray, wet, saturated with product, 

~ 
(23.5·25 feet bgs) 

. 

Drilled to 25 feet bgs 
Sampled to 24.5 feet bgs 

• Sample Number Prefix is 2708·951002· 

Page 20f2 
Project #2708 

HAHN AND ASSOCIATES, INC. 

NWT 002664 
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HAHN ell: ASSOCIATES, INC. 

~ 
* e:lrn ~Il: 
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a:l 

Z 
< 

Updated: 7/12196 RBS 
File: 2708 8-29 

~ 
0 -< ...... 
~ s rnp' 
~~ 
~ 
::t: 

~'" 
...... - >-Q) 

...:l::t: ~ Il: 
::J~ ...... 

t:~ ~ ...... rn S 
~...:l p. o~ Il: -< p. rn Et 0 e-o--- ~ 

j~ 0 

e Il: 

son. BORING NUMBER B·29 

• brown, dry, fill, no sheen via sheen test 

Sandy Silty aHA VEL • graylbrown, damp, dense, non·plastic, 
well graded, no hydrocarbon odor, no sheen via sheen test 

Sandy Silty aHA VEL - as above, no hydrocarbon odor, no sheen 
via sheen test 

Page 10r3 

Sandy aHA VEL with Silt - dark gray, moist to wet, medium 
dense, non·plastic, well graded, possible petroleum hydrocarbon 
odor, no sheen via sheen test 

Silty Sandy aHA VEL - brown, wet, dense, slightly plastic, well 
graded, no petroleum hydrocarbon odor, no sheen via sheen test 

Silty Sandy aHA VEL· as above, slight naphthalene odor, 
turning to dark gray at 13.2 feet, no sheen via sheen test 

SILT with some Sand and Gravel· brown, moist, stiff, 
slightly plastic, possible petroleum hydrocarbon odor, no 
sheen via sheen test 

SILT with some Sand and Gravel- as above, more Gravel, 
brown with slight odor to 18.25 feet bgs, dark gray with 
distinct odor to 19 feet bgs with wood fragments and 
occasional tar globs, no sheen via sheen test 

Prpject #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002665 
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&: ASSOCIATES, INC. 

SOIL BORING NUMBER B·29 

I(~~~~ __________ ~~~~~~~~~~ __________ ~OO~ r.:: START 

E- Ul til 
~ 

Z ril ... 
* S= C) 

"'"ell ril~ 0 ~ :=...:1 "'ril ril ~~ ~~ ...... 

~~ z- c..1Xl :::;; Ul S Ul S 
0< 

~~ o§:: ril:a ~ o Eo< -~~ E-< < ..... ~E-<,s. Ul ~ 
UlZ ril IXlO 0 

a:l = jE-< e < 

~ 
~ ...... 
o~ 
0 ..... 
ril 
~ 

Time: 

Gravelly SILT· gray/brown with gray mottling, moist, very stiff, 
slightly plastic, slight petroleum hydrocarbon odor, no sheen via 
sheen test, tip of core is black 

Gravelly SILT· black, moist, strong hydrocarbon odor, sheen via 
sheen test, tarry globs (22.5-22.75 feet bgs) 

SILT· gray with red·brown mottling, non·plastic, slight 
hydrocarbon odor (22.75-23 feet bgs) 
SAND • dark gray, moist to wet, poorly graded (23-24 feet bgs) 

SILT and SAND· as above, tarry (25-25.25 feet bgs) 

SILT· gray, as above (25.25-26.25 feet bgs) 

SILT and SAND· black, tarry, hydrocarbon odor, sheen via 
sheen test (26.25-27 feet bgs) 

SILT· olive-gray with red·brown mottling, medium stiff, 
organic matter or root zones with brown product in them, 
petroleum hydrocarbon odor, sheen via sheen test, brown 
product present (27.5-29 feet bgs) 

Silty SAND with occasional Silt zones· olive-gray, loose, non· 
plastic, rootlets present, strong hydrocarbon odor, brown 
product via sheen test (3()"31.5 feet bgs) 

SAND • black, wet, medium dense, poorly graded, entire core 
covered with brown product (32.5-34 feet bgs) 

SAND • as aboVe, product saturated throughout core (35-36.5 
feet bgs) 

Drilling resumes at 8:40, 9/25195 

SAND • black, wet, saturated with product to 39 feet bgs, less 
staining from 39-40 feet bgs, some brown bedding or zones of 
oxidation, sheen throughout (36.540 feet bgs) 

SAND • olive-gray, wet, sheen via sheen test, stro~1N08 
Itaim,~hif~ drill stem (40-44 feet bgs) HAHN AND ASSOCIATES, INC. 

NWT 002666 
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.II ASSOCIATES, INC. 

Updated: 7/12196 RBS 
File: 2708 8-29 

SOIL BORING NUMBER B·29 

Silty GRAVEL - brown, dry, fill, no sheen via sheen blst 
I_.~A"'\ 

Sandy Silty GRAVEL - graylbrown, damp, dense. non-plastic. 
well graded, no hydrocarbon odor, no sheen via sheen test 

Sandy Silty GRAVEL - as above, no hydrocarbon o<Ior, no sheen 
via sheen blst 

Sandy GRAVEL with Silt - dark gray, moist to wet, medium 
dense, non-plastic, well graded, possible petroleum hydrocarbon mId odor. no sheen via sheen test 

Silty Sandy GRAVEL - brown, wet, dense, slightly plastic, well 
graded, no petroleum hydrocarbon odor, no sheen via sheen blst 

Silty Sandy GRAVEL - as above. slight naphthalene odor, 
turning to dark gray at 13.2 feet, no sheen via sheen. test 

SILT with some Sand and Gravel - brown, moist, stiff, 
slightly plastic, possible petroleum hydrocarbon odor, no 
sheen via sheen test 

~:;rh':;rA SILT with some Sand and Gravel- as above, mON Gravel, 
brown with slight odor to 18.25 feet bgs, dark gray with 
distinct odor to 19 feet bgs with wood fragments and 

Vh':F'/'O'A occasional tar globs, no sheen via sheen test 

Page 1 of3 
Project 12708 

HAHN AND ASSOCIATES, INC. 

NWT 002667 
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&: ASSOCIATES, INC_ 

Updated: 7/12/96 RBS 
File: 2708 8-29 

son. BORING NUMBER B·29 

Silty GRAVEL - brown, dry, fill, no sheen via sheEn test 
(_ .. ..1' .......... \ 

Sandy Silty GRAVEL - grayJbrown, damp, dense, non-plastic, 
well graded, no hydrocarbon odor, no sheen via shoon test 

Sandy Silty GRAVEL - as above, no hydrocarbon odor, no sheen 
via sheen test . 

~~!ll!!I Sandy GRAVEL with Silt - dark gray, moist to wet, medium 
K dense, non-plastic, well graded, possible petroleum hydrocarbon 

Page 10f3 

odor, no sheen via sheen test 

Silty Sandy GRAVEL - brown, wet, dense, slightly plastic, well 
graded, no petroleum hydrocarbon odor, no sheen via sheen test 

Silty Sandy GRAVEL - as above, slight naphthalene odor, 
turning to dark gray at 13.2 feet, no sheen via sheen test 

SILT with some Sand and Gravel- brown, moist, stifi', 
slightly plastic, possible petroleum hydrocarbon odor, no 
sheen via sheen test 

SILT with some Sand and Gravel- as above, more Gravel, 
brown with slight odor to 18.25 feet bgs, dark gray with 
distinct odor to 19 feet bgs with wood fragments and 
occasional tar globs, no sheen via sheen test 

Project '2708 
HAHN AND ASSOCIATES, INC. 

NWT 002668 
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SOIL BORING NUMBER B·29 

Gravelly SILT· ~/brown with gray mottling, moist, very stiff, 
slightly plastic, slight petroleum hydrocarbon odor, no sheen via 
sheen test, tip of core is black 

Gravelly SILT· black, moist, strong hydrocarbon odor, sheen via 
sheen test, tarry globs (22.5-22.75 feet bgs) 

SILT - gray with red-brown mottling, non-plastic, slight 
hydrocarbon odor (22.75-23 feet bgs) 

SAND - dark gray, moist to wet, poorly graded (23-24 feet bgs) 

SILT and SAND - as above, tarry (25-25.25 feet bgs) 

SILT - gray, as above (25.25-26.25 feet bgs) 

SILT and SAND - black, tarry, hydrocarbon odor, sheen via 
sheen test (26.25-27 feet bgs) 

SILT - olive-gray with red-brown mottling, medium stiff, 
organic matter or root zones with brown product in them, 
petroleum hydrocarbon odor, sheen via sheen test, brown 
product present (27.5-29 feet bgs) 

Silty SAND with occasional Silt zones - olive-gray, loose, non
plastic, rootlets present, strong hydrocarbon odor, brown 
product via sheen test (30-31.5 feet bgs) 

SAND - black, wet, medium dense, poorly graded, entire core 
covered with brown product (32.5-34 feet bgs) 

SAND - as above, product saturated throughout cora (35-36.5 
feet bgs) 

Drilling resumes at 8:40, 9/25195 

SAND - black, wet, saturated with product to 39 feet bgs, less 
staining from 39-40 feet bgs, some brown bedding or zones of 
oxidation, sheen throughout (36.5-40 feet bgs) 

SAND - olive-gray, wet, sheen via sheen test, stro~~ 
drill stem (40-44 feet bgs) HAHN AND ASSOCiATES, INC. 

NWT 002669 
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HAHN &: ASSOCIATES. INC. 

1434 NW Sixth Avenue 

u. w.~ ... Oregon 

1(503) 796-0717 

I~FQ..~. 

INorthwestNatural Gas Co. 

IGasca Facility 
10 .• , .. .:1, Oregon 

IOlu""'I.JECT #: 2708 

~ 
* t';i;Jen ~c:: ::E...:l ~~ ~ z- j;l..,~ ::s o~ 

~S -0c.::l Eo-
~Q CI.lZ 
Q 

< 

~ 

B29-17 9:10 

!~ 

B29-18 9:25 

Updated: 7/12196 RBS 
File: 2708 8-29 

~ 
0 
a::~ 
en E 
~,8: 
~ 
::t: 

69.0 

28.1 

~~ 
::Jj;l..,~ 
en E 
~~ ~ c:: < ~ 

Eo-'-' 

j~ 

16.5 

0.18 

SOn. BORING NUMBER B·29 

I~T Roger Brown DRILL DRILL 

I~ING Mt:THUlJ: Split Spoon STARr FINISH 

I DRILLING Mt:THUU: 4 114-inch ID Hollow Stem Auger Time: 1 Time: 

IEQUIPMEN'!' TYPE B-59 Mobile Drill 14:15 9:30 

InRILLER: Brad James Date: 1 Date: 
IDRILLING CONTRACTOR: Gao-Tech ~_ .... __ ~_. Inc. 9tl2J95 9tl5l95 

~ 
~ .... >< '" 
.... 

~ c:: '" @ 

~~ ~~ ~ O~ 
0 ~ ~ 0 ~ e c:: ~ 

.'.' .... ', 

"" 
.'.>.", 43 

.:'", """.':: 
HI :::0 44 

:." .' ,."::::' 
k f:: 45 
~ , ~.: 

L"" I·' .. i46 
~.:: ,'" ~/ 
~.>,/ .,. 147 
k/ I 

. :".: 148 

149 

150 

151 

152 

153 

54 

55 

56 

57 

58 

59 

60 

II 
IBORING DIAMETER: 8·inch 

Ir~A~TNn DIAME'ua~ Not Ll. 

E=lfii 
_1: 

ISURFACE ELEVATION: 31.1 feet msl <0 c::rn 

II Eo-::J ITOP OF CASING ELEVATION: Not nl',,.,,hl,, 
00'-' 

SOIL DESCRIPTION 

11.1 SAND..., _ Silt. ""'Y. m_ M ..... n' .......... M 
sheen on drill stem (44-45 feet bgs) 

SAND with some Silt· moist to wet, poorly graded, fine to 
medium grained, no sheen via sheen test, no sheen on core (45-
50 feet bgs) 

t::',:~:~,.::~:::: .. :'.::~,::' 
Drilled to 50 feet bgs 
Sampled to 48 feet bgs 

* Sample Number Prefix is 2708·950922· 

Page 30f3 
Project #2708 

HAHN AND ASSOCIATES, INC. 

NWT 002670 
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&: ASSOCIATES, INC. 

INr,1"t},w"rt Natural Gas Co. 

Eo-
Z 
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Updated: 7/12196 RBS 
File: 2708 8-30 

~ 
0 <,.... 
Q., S 
rnPo 
:il.e-
~ 
::t 

~~ ~~ 
>-

~~ :;::leo ...... 
s:~ rn .... S ~~ ~ ~ Po O~ ~8 ~ 0 Po , "-' O~ ~::t rn~ 

j~ - ~ 

son. BORING NUMBER B-30 

1 

2 

3 

Page 10f2 

Silty GRAVEL with Sand • black, moist, some wet zones, plastic, 
hydrocarbon odor, sheen via sheen test 

Silty GRAVEL with Sand· as above, hydrocarbon odor, sheen 
via sheen test 

Silty GRAVEL with Sand· black, wet, plastic, slight sheen 

Silty GRAVEL with Sand· brown, wet, plastic, no sheen via 
sheen test 

Silty GRAVEL sith Sand • brown, wet, stiff, plastic, hydrocarbon 
odor 

Silty GRAVEL with Sand· as above, hydrOcarbon odor 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002671 
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&: ASSOCIATES, INC. 

IN'r,riI,,,,,,d. Natural Gas Co. 

Gasco Facility 

~ 
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Updated: 7/12/96 HBS 
File: 2708 B-30 
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son. BORING NUMBER B-30 

37 

38 

39 

40 

Page 2 of2 

Silty GRAVEL with Sand - as above, hydrocarbon odor. no sheen 
via sheen test 

SAND - graylblack, wet, dense, non-plastic, sheen via sheen test 

SILT - gray, wet, stitT, plactic, hydrocarbon odor 

SILT - gray, wet, stitT, slight plastic odor 

Sandy SILT - as above, strong sheen via sheen test 

Silty SAND - brown, wet, dense, slightly plastic, hydrocarbon 
odor, no sheen via sheen test 

Boring terminated at 35 feet bgs 
Sample to 34 feet bgs 

• Sample Number Prefix is 2708-950922-

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002672 
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HAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

son. BORING NUMBER B-30·A 

~(5~03»)7==~0~717 ____________ ~HM~T~! .. ~~n!p~~·~~ __ ~H~~;F~ei~~~ __________ ~Druu 
PRO. 8JVKPTmr, METHOD: 4" 00 Core Barrel START It"N~H 

I DRILL 

~l(,A WA .g~" Natural Gas Co. 

IGasca Facility 

IPn"'l"n~ Oregon 
IPROJECT#: 2708 

~ 
* 

r:.l ~~ "'" r:.l~ 0 
::E~ ...:lr:.l r:.l -< ..... O~ ..... z- ~~ ::::!l 

~ S en S 0< 

~S 
en~ r:.l...:l ~ 

c~ - ~.5- Il4 -< c. 
~Q 

Eo< E-'''-' 
Z r:.l j~ c:l ::t: < 

830.01 8:55 20.6 965 

B30.02 9:20 304 

nRTu.mn' 4114-inch ID Hollow Stem ~ I TIme: TIme: 

IEQUll'MENT TYPE 8-59 Mobile Drill 9:00 

I ffi IRflRmr, DlAME'rt;.te 6-inch 

:;1 r:.l ~ ll~ ~:;; IN~mr, DlAME'rt;.te ~ot Annlicabl .. 
r:.l> s: ~ - .. w • 

~ ~ ::::!l ~ i5 ::i ~ ISURFACE ELEVATION: 33.9Jlletmsl 
...., Z ;;J ~ &l ~ ~ ITOP OF CASING ELEVATION: ~ AnnH,.,.hl" 

- Il4 Q 
ISOIL DESCRIPTION 

1 

2 

3 

. './ 

15 ....... *, 
16 

7 Fill material, low recovery in sampler 

Is 

11 

9:40 

Date: 
9/22/95 

.~~--+---+---+--+-+-+-~12 Fill material· as above, little gravels, moist to wet, tarry, 
hydrocarbon odor 

Updated: 7/12196 RBS 
File: 2708 B-3O-A 

13 

14 

15 

16 

17 

18 

19 

20 

II II 

Pa~ 10f1 

Boring terminated at 15 feet bgs due to lack of 
recovery in sample barrels. 

• Sample Number Prefix is 2708-950922· 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002673 
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Updated: 7/12196 RBS 
File: 2708 8-31 

r.::! 
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cn~ 
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r.::!~ 
>-

r.::!~ 

S:S;: ~~ 
Or.::! ~8 Of-< 

Z cnr.::! - c:c: 

SOIL BORING NUMBER B-31 

Page 10f2 

SILT with Gravel· brownish-yellow, moist, slightly plastic, no 
hydrocarbon odor, no sheen via sheen test (2-5 feet bgs) 

SILT with Gravel- as above, no hydrocarbon odor. no sheen via 
sheen test (5-10 feet bgs) 

Sandy GRAVEL with Silt - gray, moist 

SAND withGravel- olive-gray, moist to wet (17-18 feet bgs) 

Black, hard material (lampblack), coal-like, with slight 
petroleum hydrocarbon odor and slight sheen at 18-19.5 feet bgs 

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002674 
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Updated: 7/12196 RBS 
File: 2708 8-31 
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SOIL BORING NUMBER B-3! 

37 

38 

39 

40 

Page 20f2 

SAND - black, moist, f::tb' poorly graded, hydrophobic, sheen 
via sheen test (2()'21 feet gs) 

Sandy SILT - brown, moist, stiff, plastic, some organic matter, 
no hydrocarbon odor, no sheen via sheen test (21-24 feet bgs) 

SAND with some Silt - olive-gray, poorly graded, DO hydrocarbon 
odor, no sheen via sheen test (24-25 feet bgs) 

SAND - brown, wet, poorly graded, fine grained, slight 
hydrocarbon odor (25-28 feet bgs) 

Clayey SILT with some Sand - olive-gray, slightly plastic, no 
hydrocarbon odor, no sheen via sheen test (28-28.25 feet bgs) 

SAND - olive-gray, wet, poorly graded, fme to medium grained, 
no hydrocarbon odor, no sheen via sheen test (28.25-30 feet bgs) 

Installed a 2-inch diameter O.Ol().inch slotted stainless steel 
well screen from 26 to 29 feet bgs. Purged twenty five 
gallons of water using a peristaltic pump prior to 
groundwater sampling. GROUNDWATER SAMPLE (2708-
950925-BW31-Ol) collected at 17:20 hrs, 9/25195. Well point 
was removed prior to abandonment. 

Boring tenninated at 30 feet bgs 
Sample to 29 feet bgs 

• Sample Number Prefix is 2708-950925-

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002675 
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&: ASSOCIATES, INC. 

I Nr,rtr,w",rt Natural Gas Co. 

Facility 
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Updated: 7/12196 RBS 
File: 2708 8-32 
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SOIL BORING NUMBER B-32 

1 

Silty SAND with Gravel - brown, moist, no hydrocarbon odor, no 
sheen via sheen test (surface) 

Sandy SILT and GRAVEL· black, moist, slightly plastic, 
hydrocarbon odor, sheen via shen test (5-6.5 feet bgs) 

Page 10r3 

Silty SAND with Gravel· olive-gray to black, moist, 
hydrocarbon odor (6.5-10 feet bgs) 

Sandy GHA VEL - brown, wet, no sheen via sheen test (10-11.5 
feet bgs) 

SAND and GRAVEL with some Silt - black, matrix is tar 

feet bgs) 

SAND and GRAVEL with some Silt - black, wet, matrix is 
tar material, highly viscous, strong sheen on sampling core 
(15-17 feet bgs) 

Gravelly SILT - brown, wet, little tar (17-17.5 feet bgs) 

Project #2708 
HAHN AND ASSOCIATES,INC-

NWT 002676 
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Updated: 7/12196 RBS 
File: 2708 8-32 
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SOIL BORING NUMBER B-32 

Page 2 of3 

SILT and TAR· black, moist, plastic, smooth texture, highly 
viscous (20·25 feet bgs) 

Sandy SILT· black, wet, poorly graded, matrix is tar material, 
highly viscous, roots present (25-26 feet bgs) 

Sandy SILT· olive-gray, moist, tar seams present· 
preferential in areas of roots, cracks (26-30 feet bgs) 

Sandy SILT· olive.gray to green, moist, firm, slightly plastic, 
pockets of brown product· lighter in color and less viscous 
than above, brown froth via sheen test (30-35 feet bgs) 

Sandy SILT· brown with orange pockets, saturated with oily, 
black product (35·37.5 feet bgs) 

SAND • black, wet, poorly graded, fine grained, saturated 
with product, sheen via sheen test (35-37.5 feet bgs) 

Sandy SILT· brown with orange pockets. saturated with oily, 
black product, sheen via sheen test (38-40 feet bgs) 

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002677 
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.II ASSOCIATES, INC. 

son.. BORING NUMBER B-32 

~~~~ ____________ ~~~~~~ __ ~~~~ ____________ --lDR~L 

INnlri11,wIl . ..tNatural Gas Co. 

Eo-
Z 

* ClJ oo ::3~ :=..J r.::I z- ~r.::I 
::= 0< ::=c:l 

ClEo- <~ -ZCIJ E-o 
<Cl Cll Z 
c:l 
< 

Updated: 7/12/96 RBS 
File: 2708 8-32 

r.::I ~~ 0 
<-- :;::l~--
~ s Cll S 
Cllp. r.::I..J p. 
Op. jl; < p. 
<~ E-o~ 

r.::I j~ ::t: 

>-
~ 

~~ ~--O~ 
~ 0 
0 r.::I 
e ~ 

Silty SAND • olive-gray, wet, firm, fine grained, strong sheen via 
sheen test (40-42.S feet bgs) 

SAND· olive-gray, wet, poorly graded, fine grained, saturated 
",,",..,..;I with oily product (42.5-43 feet bgs) 

Sandy SILT· olive-gray, wet, wood fragments present, saturated 
with oily product (43-44.S feet bgs) 

SAND. olive-gray, wet, poorly graded, fine grained, saturated 
with oily product (44.5-50.S feet bgs) 

SAND with lenses of Silt - as above, saturated with oily product 
(SO.5-S2.S feet bgs) 

SAND - olive-gray, wet, poorly graded, fine grained, saturated 
with oily product (S2.5-54 feet bgs) 

Silty SAND - olive-gray, moist, sheen via sheen test (54-5S feet 
~l4'M bgs) 

SAND - olive-gray, wet, saturated with product (S5-56 feet hp) 

III Silty SAND - olive-gray, moist, no sheen via sheen test (S6-S7.S 
feet bgs) 

Page a ofa 

SAND - olive-gray, wet, loose, poorly graded, fine grained, slight 
sheen on core (57.S-S9 feet bgs) 

• Sample Number Prefix is 2708-951004-

Project #2708 
HAHN AND ASSOCIATES, INC. 

NWT 002678 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

SOIL BORING NUMBER B-33 

p(5~03:)~7~~7~17 ____________ ~.~~T.~Or~~F.R' _______ ~~~~Ede ______________ ~:Druu Dru~ 

PIU),TECT· SA¥P~ M..t.~ Core ~ START .HNISH 

INorthwest Natural Gas Co. ~n~RJL..L~.JN~G:...::!!: .. ~~:.!.!!:·~ __ ~4~1f4-in~cll..~.!!::...:~~1l0~wS~tem~1 A~ug~:"'-"' __ -4Time: Time: 

IGasco FacilityEQl ~T'!PE B·59 Mobile_Drill 

I~ uct;laIlll, Oregon nRTT~LER Brad James 
IPRo.TF.CT#: J708 nRTT.T.TNr.~OR: Gee-Tech ,Inc. 

~ PLI CJ) ~ ~ ~ rDIAME~ ~ 

~ ~ ~ ~ PLI ~ ~ ~ ~ ~ Jl ~ ~ ~ ES 00 IN~TNr~ ~ A .1: 

~~ o..~ :s ~ [ &5~ [ fu~ ~~ :t z ~&S ~ELE~ ~msl 
~~ ~ ~ E:: ~ E- ~.s E- ~ ~ ~ g ~ e ITOPOF~9B' NotA 
l%l :t e3~ e ~ 0 ~ 

13:50 

Date: 
10/5195 

9:10 

Date: 
10/6196 

<: :J 0 l~0!L DESCRIPl'ION 
k~""'~<"'I<'<'~....r--:B~33.~01l.,..--i . ..,...".. 13:=+15----i----:9~55---i-----i-----i--T-ic __ Silty SAND with Gravel· brown, moist, no hydrocarbon odor, no 

~ ~ 1 III sheen, no hydrocarbon odor (surface) 

~~~~ __ -+ __ +-~ ____ +-~ __ -F2~ iiiI f B~~ 1400 97 38 I 1~ ~: III SandySlLT~dGRAVEL.,"~grey.mm.t.loo~.n'''''~ 
~ 15 100 :;~I:::n:~;~;i:m Tarry Silty SAND with Gravel - black, wet, medium dense, 
~ B33.03 114:03 8,238 15 100 6 ;:lillti.m::: viscous tar seeps from cracks 

:s: 219 16 50 SM 
~ ~ 7 + tar 

~~~~r----+--+-~----~~~~ 
~~ 5~"5 8 

9 

11 
B33-04 14:28 12 100 

318 11 ~ 12 
9 0 

13 

~~~--~-+~~~~+-~ 
~ 2 100 14 

B33·05 14:30 624 

B33·06 14:42 

Updated: 7/16196 RBS 
File: 2708 B·33 

646 

. 5 ~_ 
7 0 15 

-

19 

20 

[rrII{~:rl ~ck in end of sampler - no recovery 

Iii Tarry Silty SAND with Gravel - black, moist, medium dense 

SM 
+tar 

111:iil~~il~11 Tarry Silty SAND with Gravel - as above, loose .. •• 1 Tarry Gravels with Sand and Silt - black, moist, viscous tar 
zone at 16.5 feet bgs 

Page 10f4 
Project #2708 

HAHN AND ASSOCIATES. INC. 

NWT 002679 
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& ASSOCIATES, INC. 

E-< 
Z 
"'"00 * r.J0:: :;J,.,J ...Jr.J tz;:I z:;: c..c:I ::E 0E-o ~::E E: O~ 
~~ oo~ 

~ 
Z 

Updated: 7/16196 RBS 
File: 2708 B·33 

r.J 
C,.) 
<~ 
c.. e 
000. 
00. 
<~ 
r.J 
::I: 

00 
E-o en ~ S~~ 

g:~ ooc..E r.J _ 0. 
O~ 

0::.5E- C,.) 

j~ 
tz;:I 
0:: 

SOIL BORING NUMBER B·33 

Page 20f4 

Time: Time: 

13:50 9:10 

Date: Date: 

10/5195 10/6196 

TAR - some gravel and wood fragments at 21.5 feet bgs 

Silty SAND -black, moist,many rootlets and wood fragments, 
tar im matrix, strong sheen (25-27 feet bgsl 

Sandy SILT - brown with green mottling, moist, stiff, rootlets 
and cracks contain wet, viscous tar (27·30 feet bgsl 

Sandy SILT - brown with orange oxidation spots, moist, tar 
seams present - preferential in areas of rootlets and cracks 

Sandy SILT - green, moist, stiff, black tarry patches 
throughout core, tarry sand seam at 38.5 feet bgs 

Project *2708 
HAHN AND ASSOCIATES. INC. 

NWT 002680 
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HAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 

Portland, Oregon 

son. BORING NUMBER B·33 

~(5~03~)~7~9~~71~7 ______________ ~I~HM~'T.~n~~~l·p~~· ______ ~~~bl~Ede __________________ ~ID~ DRilL 

IPROJECT: I~AMPUNG !ru;U1UU: Core Barrel 1 START l'lNR)H 

'VO ~ .. "~. Natural Gas Co. ~'n~RIT~"U~Nr.~. ML~;·1'~l'H~UU~: __ ~4~ 1I4.~inch~ID~' H~ollo~w' S~tem~. A~uge~r __ _IITime: Time: 

Gasco Facility IEQUil"'!ru;N'l' TYPE B·59 Mobile Drill 13:50 

~P~n~'l~~n,.~~o~reg~~-Zros ________ -iln~Rrri'·T~, .. P~R·COi~~Tcll~~Bra~d:~~rum~~~~~~ _____ ~Date: 
IpRO.wCT #: 2708 ,nRILUNr. CONTRACTOR: .Gee-Tech ... ,Inc._ 10/5195 

E-< 
Z ril 

~~ * 0 r.J~ 
~~ ...Jril ril 

8~ ~c:l :s U"l e 
Q~ ~:s E:: O§: 
ZQ U"l~ <~ 

< ril 

:;;j ::I: 

U"l Z' ~ I ~ "Rn~TNI1 DIAMETER:8·inch 
E-orl) QJ>O" 
...J ~ ~ ~ ~ < ~ CASINGDIAMETER: Not A U 

~ ~ '[ t d ~ ~ ~ II ~ ~ SURFJ\r.EELEVATION: 34.8feetrnsl 
~ '3 E- U"ll 0 ~ t ~;:J TOP OF CASING ELEVATION: Not AppllcaDte 

j ~ 0 ril ril U"l~ 
I:"'"' - ~ 0 

e. SOIL DESCRIPTION 

9:10 

Date: 
10/6/96 

1:- 411 ~ ~ao~r3S~T b;:l above, moist, fingers oftar throughout core 

~~=====~~==~===~=====~=~=~':=:::'~:1/~>+4;;,;;;2-i ":'" 1:,< 
~~~~r-----+---~~----~~~"""'~'::1~}43 

S-------"--+--+-----:---:H,H .... , .. f,.,.",+ ...~ SAND • olive gray and green mottled, moist, medium dense, 
::s:: i ~> 44 "'?/:\::: fine grained, strong sheen (43·45 feet bgsl 

~ B33·12 15:55 • I f·» 
819.0 I',i 45 

~~ ____ ~ __ +-__ ~ __ ~-+-+I>~t~·.:~46~ 
." .... ' 1< ri. 47 

V:::·:· :.::::<: 

' .... ':::: 51 

~~ B33·14 16:25 65 II:·····: 

B33·15 8:27 

Updated: 7/16/96 RBS 
File: 2708 B·33 

. 
2500+ 

: .....•... : 

',:.,.:.157 

:.::':. r 159 

160 

••• ,.,..: SAND with some Silt· olive gray, moist, medium dense, fingers 

I.rbr~~.trore .. ~~ 

} i{ 

I _ Silty SAND • olive gray, moist, medium dense, fine grained, 
',~ ~·;:':!il fingers oHar throughout core, sheen 

Page 30f4 

Sandy SILT· olive gray, moist, thin fine grained sand lenses, 
roots at 57 feet bgs, less product than above 

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002681 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 

Pnrtland, Oregon 

503 I 796-0717 

iPRo..~~ . 

INorthwest Natural Gas Co. 

Gasco Facility 

Portland, Oreg~ 
IPR()'IF.CT #: 2708 

E-o z 
* ~~ PrJ~ 

...:I PrJ PrJ z< Q..~ ::E 0E-o ~::E E:: Cl~ 
~Cl oo~ 
~ 

~ ...... 

~~ 
~~ B33-16 8:40 

~ 

~~ 
~~ 

~~~ ~ ~ I 

~ 
B33-l7 8:55 

I 

~ I 

~ : I B33-18 I 9:00 

I 

I 

I 

Updated: 7/16196 RBS 
File: 2708 B-33 

PrJ 
0 
<~ 
Q.. E 
ooe. 
Oe. < ...... 
PrJ 
:= 

2500+ 

I 
I 

407 

133 

00 
~ I1l 

:J~-ooQ..E PrJ _ e. 
~Ole. .......... 
j~ 

-

-

I 

5.7 

SOIL BORING NUMBER B·33 

HAl T.()('.r-1<'~' RobEd!! DRILL DRILL 

~AM'PT.TNr. MtiU1UU: Core Barrel 1 START FINISH 

nRTT.T.JNG M.t;T.t1UU: 4 114-inch ID Hollow Stem Auger Time: ITime: 
1<'OTTTT .......... ,..., TYPE 
~'qv~ •• ~.n· B-59 Mobile Drill 13:50 9:10 

n~TT.T.1<'~· Brad James Date: Date: 
nRl .. T.JNG CONTRACTOR: r..,n-T"",h -y , Inc. 10/5195 10/6/96 

- ~ 
IDvnu'n.r DIAMETER: a-inch .... >- .... CIl 

~ ~ 
CIl 

<~ ICASING DIAMETER: Not AnnH~"hl .. 
~ 

~d g:~ ! 
E-<oo 

~ ~~ ISURF ACE ELEVATION: 34.8 feet rnsl 
0001 0 ...... 

0 E-<:J ITOP OF CASING ELEVATION: Not Annlir"hlp ~ 
0 PrJ PrJ 00""" 

e ~ 0 
SOIL DESCRIPTION 

,'.', :::,:0:' 

11 Sandy SILT - as above, black oily product within rootlet zones :: .. : ::::::.:. 61 
(60-62 feet bgs) 

:> 
0:::"": >0':'>. 162 

SAND - olive grale to black, wet, saturated with black, oily 
'.:' ... ::.:: 

::L,.:.~·:) :: ............ . :::,::"::: 163 
product (62 - 63 eet bgsl 

:/ :>:':' .. 

I .": ..... • :'>::: 164 Sandy SILT - green, moist, stiff, manre rootlets present, 

': r:::'.:.:' 
product within rootlet zones (63 - 65 eet bgsl 

165 
}"', :.:.::.:: .:$k Silty SAND - olive ~ and green mottled, wet, fine re:tted, 
\.:::.: :::.::': 166 saturated with bro lack product, sand lens at 67 eet bgs is 
i.,." :':',," .:' 

" 
saturated with product (65 - 67 feet bgs) .:: 

'·",,167 ~~: .~; 

".::'". ")"::':' 
'::':'" ;.:.:,:,.: 168 
..... : ... :,. :':"':'::: ~ 

SILT - olive ~y, moist, stiff, bark and rootlets present, no 

::, 
.":.:.". 16~ 

product, no 5 een (67 - 70 feet bgs) 

.. :: .: 
("':: 170 

71 Drilled to 70 feet b1: 
Sampled to 70 feet gs 

72 • Sample Number Prefix is 2708-951005-

73 

74 

75 

76 

77 

78 

I 
79 

I 
80 

Page 4 of4 
Project #2708 

HAHN AND ASSOCIATES. INC. 

NWT 002682 
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HAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 

Iportland, Oregon 

SOIL BORING NUMBER B-34 

F(5~03)~79~~~7~17~ __________ ~lffiU~·~T,.o~r~~ER: _______ ~~bl~Ede ________________ ~D~D~ 

PROJECT: I~AMPT..ING M.t;l~ 4" OD Core Barrel START FINISH 

Northwest Natural Gas Co. !=ln~RTT·~ .. T:JN.~G~. ~~~~~_--.:1O~~ 114-~inch~. ID~I~ Holl~ow'~ Stem~l~ AugE-er __ -JTime: Time: 

Gasca Facility IElq!uU'M.J!oNT TYPE B-59 Mobile Drill 9:45 13:15 

~IP~n"'+·I~.,n • .l~. O~reg~on~:-:-::-____ --i!ln~RTT~· .. T~·,E~R'==:-:-==,--~Bra~dl J~am~es-:----:----= _____ --lDate: 
IPRO,W.r.'1'II: 2708 Imm.T~ Geo-TechExplorations, Inc. 9126195 

Date: 
9/26195 

~~ ~~ ~~ ~ I <00 ~ ~Ii~.ahl" 
B~ ~ ~ ~ ~ § ~?iS ISURFACEELEVATION: 34.9~msl 
~~ C,.)~~~~~ ~2ITOPOF~rnG~~AnnH~~hlp 
~ ~ ISOILDESC~ON 

~~----~--~--+-----~r-~~~:~ 
~~--+-4-~--++4-~4 

5 

B34-03 10:00 

6 

~ 8 

~~ .... ~ 

!~I~~_ B34-_04j-10---t-:20_1344-+--_----t---±-+-i-±!,.....,:,' :0 

i~ L Li 11 

~ B34-06 10:45 

Updated: 7/16196 RBS 
File: 2708 B-34 

260 

14 

15 

-

h'''c::!~~, Silty SAND with Gravel - brown, moist, no hydrocarbon odor 
t",,: .. .., ••• ,,: (surface) -
11 0M S No Recovery-Gravels and Cobbles (0 to 5 feet bgsi 

Page lof2 

Silty Sany GRAVEL with Cobbles, olive grey, moist, wood 
fragmerntB, sheen 

Silty Sandy GRAVEL with Cobbles, as above, brown, sheen, 
cobble fragment in end of sampler 

Tarry Sandy GRAVEL - black, hard, sheen, large brick or slag at 
9 feet bgs 

Tarry Sandy GRAVEL - black, less hard than above, tar oozing 
from sand, large brick at 12.5 feet bgs 

Tarry Sandy with GRAVEL - black, moist, tar content less than 
above, aluminum strips from 17 to 17.5 feet bgs. 

Project 112708 
HAHN AND ASSOCIATES. INC. 

NWT 002683 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

son. BORING NUMBER B-34 

~5~03~)~79~~~0~71~7 ______________ ~HM~L~~~ ______ J&~bE~de ________________ ~Druu Druu. 

FINISH ,PRO. ~. ~AMPT.TNr. Ml!OT.t1UU: 4" OD Core Barrel START 

INorthwest Natural Gas Co. ~n~RTT·~ .. T .. TN~r.~ME~"T~.t1UU~:_~1O~~U4-~inch~1 ID~~Holl~ow'~ S;lt~eml~ Aug~er __ ~Time: Time: 

13:15 Gasco Facility =_~ .~!!::!"IT TYPE B-59 Mobile Drill 9:45 

IPnrtl~n,l. Oregon nRTT.T.~R· Brad James Date: Date: 
iPROJECT #: 2708 nRTU.TNr. CONTRACTOR: (" ... n..1'p~h t:'. . Inc. 9126195 9/26/95 

I ~ l:lUIW'j\i m. 12-inch 

~ ~~ ]' IE.... r.A~TNr.T\T""'" "'A'A' _l!, C1. 

~ ~ s: ~ - ~ ~ ~ SURFA~;~~:;~N: ;:~ feet msl 

8 n ~ ~ ~ §; e ~T~O~P'~OF~r.~~.A~':~~TN~r.~:E~LE~~VA~TI~~ON~:=N~o~t!A'~-~l!~~Cl~'========j 
S SOIL DESCmPTION 

B34-07 11:35 
1,107 

24 

25 

_B34-09 12:05 i • "'," .,,>, 29 

~ 12,500+ ·····,1 

~>J~., .•• ',', 

~ B34-10 12:301 - )/i 32 

Updated: 7/16196 RBS 
File: 2708 B-34 

I 

139 

40 

};)/ 
)) {) SAND - black, wet, loose, medium grained, poorly graded, sheen 
}} }}; throughout, brick at 20.5 feet bgs. 

} :/) 

t"},,,)))::;;? SAND - black to olive gray, wet, loose, wood fragments, sheen 
\:: throughout (25 - 27.5 feet bgs) 
E)""";,;""",,,,;::;';"::;,',;,I 

Sandy SILT -light brown, moist, organic matter and oxidized 
zones, thin tarry beds throughout core (27.5 - 30 feet bgs) 

'::::iil:I:I:j:i:~j~II!11 Silty SAND - olive gray, wet, fine to medium grained, wood I;::.: fragments, patches of black oil throughout 

SM] 

~ SILT - green and gray mottled with brown oily pockets, sheen, 
~ produ" ;, more oil· .... ~d I." .."."", " "'" d.ptb 

Page 20f2 

Drilled to 37 feet bgs 
Sampled to 37 feet bgs 

* Sample Number Prefix is 2708-95092~ 

Project #2708 
HAHN AND ASSOCIATES. INC. 

NWT 002684 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

SOIL BORING NUMBER B·3S 

~5~0~3)~79~~~71~7 ______________ ~~HM~T.~n~~~~·~~R· ______ ~~~bIE~de __________________ ~D~ 

PROJECT: SAMPUNG ~Ti1~ 4' OD ~~re Barrel ST~ 

';:..... Natural Gas Co. ~D~RILL~L:JN~G~· r.u..~.1=:::.:.nv1J~: __ ~4:..=1J~4.in~ch. ID~I H~ollo~w' S~teml~ Aug~er __ ~Time: 

:Gasco Facility EQUIPMENT TYPE B·59 Mobile Drill 10:20 

'Pnrthntl, Oregon DRTTLRR' Brad James IDate: 

PROJECT II: 2708 

Eo< 
Z 

~~ 
5~ 
Otzl 
~O 
~ 

nRTT.T.TNG CO~~ ueo-lecn Inc. 10/5/95 

_ a:: . nTA 8.inch 

,., <>...::1 ~ ~ ~ ~O~ < ~ 'CASING DIAME'u.!t: Not Applicable 

~ ~ ~ 8 ::c ; ~ ~ 'SURFACE ELEVATION: 33.8 feet msl 

o ~ C1.l ga i g ?n e iTOP OF r.A~TNn ELEVATION: NotApplicabl~ 

o ISOIL DESCRIPl'ION 

DRIIJ.. 

FINISH 

ITime: 

12:05 

Date: 
10/5195 

~ B35·01 10:20 38 39 1 Sandy GRAVEL with Silt· brown, moist, no hydrocarbon odor 
(surface) 

B35·02 10:351 235 5 90 3 
5 0 
7 0 4 

~ 31 5 
~§ 34 06 

§~----+-~r--+----~--+-~ 
~ 7 
~ I 
~ B35·03 10:441 7 100 8 

Updated: 7/18196 RBS 
File: 2708 B·35 

Sandy GRAVEL with Silt, brown, wet, hardened tar in end of 
sampler, no sheen 

No Recovery· Rock blocking end of sampler 

:}}}:}}':': Tarry SAND with Gravel and Silt, moist, black, tar throughout 
"'':~'"'''''''' matrix, sheen 

~i:S;+ 

ktit)})"1 Tarry SAND with Gravel and Silt, as above 

Page 1 of2 
Project #2708 

HAHN AND ASSOCIATES. INC. 

NWT 002685 
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HAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 

IPortland, Oregon 

1(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co, 

Gasco Facility 

IPortland, Oregon 

[PROJECT#: 2708 

E-< 
Z Pil 
~CI) * 0 Pilil: 
:::a...J ...:lPil Pil <-z- 0..1l:l ::::a 0.. S OES ~::::a 

CI.lQ. 
o~ e:: o Q. 
zo 00 0 <-

Pil -( Z 
:;j :t 

~ B35-05 11:10 936 

~ B35-06 11:16 
2,255 

~:~ 
~ ~ 

B35-07 11:20 499 

I~ 
B35-08 11:32 98 

I 
B35-09 11:561 

I 

B35-10 12:02! 

~ ~ 

I 

Uodated: 7/18196 RBS 
File: 2708 B-35 

335 

299 

00 '" 
S:t 
0<-
CI.lo..S 
Pil...:l Q. 
il: < Q. 

E-<-
j~ 

41,602 

-

9.3 

SOIL BORING NUMBER B·3S 

IHAIT, Rob Ede 1 DRILL DRILL 

I!=:A MPT ,INn ~Tl1UU: 4' OD Core Barrel ISTAR1' tU'U.::it1 

InRTT ,T .INr. ~Tt1UU: 4 U4-inch ID Hollow Stem Auger Time: Time: 

IEQl.'!!""'''rr TYPE B-5~ Mobile Drill 10:20 12:05 

InRTT.T.lm· Brad_James Date: 1 Date: 
InRTuTNr. CONTRACTOR: _ Geo-'I'~ ,.,_Inc. 10/5/95 10/5/95 

>< ... ...:l Q) 

Pil~ Pilil: 
~ s:~ il:il: :t 

OPil ~8 OE-< t 
~ CI.lPil Pil 

il: 0 

4 100 

6 100 21 

7 80 

, L< 22 
i< '/i 

/ < 23 

< .) 
,.1 f> 24 

25 

'. ~< 
.. ,~.~,. I'»·, 26 

,." I: 
) IL 27 

,.:".,.,. 1< 
!."'::' f< 28 

:'.:' .. I·'>"" 
,:, .. .. ,:.: 29 

1 I> 
::,.:' f) 30 

31 

32 

33 

134 

35 

36 

37 

38 
I 

39 

40 

~ 
: nr A Mln"RR' ~inch 

I~ASING DIAME'na~: Not .1' .1, 
<-

I 
E-<00 
<0 ISURFACE ELEVATION~ ~feetmsl 
il:CI.l 
E-<O ITOP OF r.AFlTNn ELEVATION: Not AnnH .. ~hlD 00-

ISOIL DESCRIPl'ION 

Gravelly SILT with Sand, black, moist, many roots and wood 
GP+~ fragments, saturated with black oily product 
oil ~ 

.!!!:'r~·· •• !!:. SAND - black, wet, medium grained, saturated with black oily .\ SP ",' 
: +o~J product (21.5 - 22.5 feet bgsl 

I 
SILT - olive ;:y to green, upper 6-inches is tarry, no tar below 
(22.5-24 feet gs) 

SILT - olive gray with orange oxidation spots, moist, medium 
stiff, some root zones present, no product, no sheen 

Drilled to 30 feet b~s 
Sampled to 30 feet gs 

* Sample Number Prefix is 2708-951005-
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HAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 

IPortland, Oregon 

SOIL BORING NUMBER M·ll 

~~~.7~9~~~07~17~ ____________ ~~HM~T.n~r~~~R ______ ~&~bE~de ______________ ~IDruu IDru~ 

PROJECT: ~AMPT.TNG Mr.111UU: 3-inch Split Sj I OD Core Barrel START I" U'H::lH 

Northwest Natural Gas Co. ~n~RTT~ .. Tm.~G~'. Mr.~'.1~Huu~:_~6~1I~4-in~ch~ID' H~ollo~w' S~tem~, A~uge~r __ -ITime: ITime: 

Gasco Facility 1'1' TYPE B-59 Mollile Drill 13:17 10:30 

I!P~n..t~ll',,~n,~,tlOr~egE!.on~miil _____ ~n~RTT~,.T~ .~R~·:oNTR;\Ermi="""""~. Bra~d~ J~am~es;;i;;;:;H,:;;;-Tn";;=-____ -1Date: Date: 
IPROJECT It: 2708 nRIT,T.ING CONTRACTOR: _~o-Tech_~I"vrations, Inc. 2-Nov·95 3-Nov-9S 

~ ~ IBORING DIAMETER: lO-inch 

,_, ~> ~ ~ ~~ -<: ~ !rAqTNn DIAMETER: Not AnnJ;~"hl .. 
..... t:l>-=:';:E-<tr.l 
§5 ~ ~ ~ ::r: ;::; ~ ~ ISURFACE ELEVATION: 3S.4 feet MS!-
o ~ ?is ~ ~ ~ ?i)2 ITOP OF CASING ELEVATION: Not Annl;,."hl. 

- C!::- 0 c:: 
c ISO~DESC~ON ·1 

Mll-01 131S 106 

1 

~~~~~----+---~~----~~--~ 

~!~' : 
I ~~---+---+--+---~~--~ s: 18 100 14 

: ~ Mll-02 1330 27 100 

~ 11.S 21 70 5 

;:s ~~ 14 100 
~ 8 100 16 

;:s ~ Mll-OS 1400 

Updated: 7/18/96 RAH 
File: 2708 M-ll 

-
[2S00", 

I 15 

i············ 
liii 17 
......../ 

...... 

•. ···.··>i 
I' .. r.> 20 

Surface: Sandy Silty GRAVEL - brown, slightly moist, grass 
covered area. 

•••.• SAND with gravel (3.S-4.0 Feet bgs) - brown, loose, moist, coarse 
·• .• 60 grained, pieces of brick 
/ . o. SAND with lampblack (4.0-S.0 feet bgsl - black, loose, 

••• ,. hydrophobic, hydrocarbon odor, no sheen. 

. rio Sandy GRAVEL (5.0-6.5 feet bgs) - black (Lampblack), no sheen, 
_~ ~ _ pieces of brick,large pieces of slag looking material . 

~~~Oo:&=oo(~ 

Ii. 
li~~< 
i'i0~ SAND with gravel (7.S-9.0 feet bgs) - black (Lampblack), pieces 
V of brick, slag looking material (blue coloration), black, moist, 

hydrocarbon odor, no sheen. 

I<i 
Ii 1<» SAND (10.0-10.S feet bgs) - Lampblack 

n
'<ll~\ SAND (10.5-11.0 feet bgs) - brown, moist to wet, medium grained, 

• loose, poorly graded, slight sheen. 

I)) I., ... :' SAND (11.0-15.0 feet bgsl - black/metallic, moist to wet, strong 
.1 .•• · •••• , ••• ,·.· •• ".,· .• , .•.••• , ••. \.'., •• hydrocarbon odor, sheen, brown froth via sheen test saturated 1/ with product, silt layers encountered at 12.S and 13.5 feet bgs 
I) approximately 1 inch thick. 

I:?i 
1/\' 
1\ ...•. 

SAND (15.0-20.0 feet bgsl - saturated with black oily product, 
wet, medium grained, loose, 2 inches of moist silt, olive grey with 

••••••••••. orange oxidation spots at 18.5 feet bgs. 

I···.·· , .. ,:.. ......•..• '.; ............ . 

i} 
, .................. . 

• •••••••••••••• I ...•••. 

............ / 
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& ASSOCIATES, INC. 

son. BORING NUMBER M·ll 

Eo-
~ 00 '" z 

* ~::c ..J ~..J wen 0 
::S..J ~~ <- 0<- ~~ ~~ ..J~ ril z- c..al :E c.. e ooc..e ~~ >~ 
8~ ~:E 

000. ril..J 0. Oril Oril 
E=: 00. ~ < 0. OE-< OE-o 

~o 00 0 <~ E-o~ 

Z rilZ Z ril alo 
III ::c jE-< - ~-
-< 

~ ~------~----~----~----~-+~~r-~~ 
:::I 
~ ~-------+-----+----r------+~~~~ 

~ ~""""""~""""~""+-""""-r~~~-+~ 

Updated: 7118196 RAH 
File: 2708 M-ll 

10:30 

Date: 

SAND (20.0-23.0 feet bgs) - wet,loose, medium grained, poorly 
graded, sheen on core, saturated with oily product. 

SILT (23.0-25.0 feet bgs) - olive grey, moist, root zones, soR black 
viscous tarry material, some sand from 24-25 feet bgs. 

SAND (25.0-30.0 feet bgs) - wet, medium-grained, poorly graded, 
1"':"",""·'·',":'",0'"1 loose, product saturated, froth via sheen test, saturated with 
I 'i.',.",'.,""""''''' 1 product to 30.5 feet bgs. 

SILT (30.5-35.0 feet bgs) - green to grey, brown, moist, stiff, 
plastic (some clay content), oily product migrations through root 
zones/fractures. 

SILT (35.040.0 feet bgs) - green, moist, stiff, plastic (some clay 
content), no product observed within core, root zones clean, slight 
sheen. 

Page 2 of4 
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HAHN & ASSOCIATES, INC. 

Updated: 7/18196 RAH 
File: 2708 M·ll 

SOIL BORING NUMBER M·ll 

SILT (40.0-45.0 feet bgs)· olive grey, moist, stiff, root zones 
present, no product observed, no sheen via sheen test. 

SILT (45.0-49.0 feet bgs). olive grey, moist, stiff, root zones 
present, no product, no sheen, large 6-inch tree limb/trunk at 45 
feet bgs. 

Sandy SILT (49.0·50.0 feet bgsl· as above. 

Sandy SILT (50.0·51.0 feet bgs)· olive grey, soft, moist to wet, 
sheen? 

SILT (51.0·53.0 feet bgs)· olive grey, moist, stiff, root zones, 
wood fragments. 

SILT (53.0·55.0 feet bgsl - green, slightly moist, stiff, no sheen. 

1540 - stop for day 
1113195 • start drilling at 0825. 

SILT (55.0-60.0 feet bgsl • green, slightly moist, stiff, no sheen, 
no product, 6-inch sandy silt zone at 58 feet bgs. 

Page 3 of4 
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HAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 

!portland, Oregon 

1(503) 796-0717 

It'KUJ.t;L:T~ 

INorthwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT#: 2708 

Eo-
Z 

~~ * PilO:: 
z- ...::IPil Pil 

o..~ ::E OES ~::E O[.J E=: 
~O oo~ 
al « 

~ 
~ ~ ~ 
$\' .~ 

oW 
::I e 

C!) 

~ 

e 

Mll-14 1020 

I§:~ 

~ MIl-IS 1030 

~ 

Updated: 7/18/96 RAIl 
File: 2708 M-ll 

Pil 
0 
<:~ 
0.. 6 
mOo 
Q 00 
<:~ 

Pil 
::c 

7.8 

2.3 

00 CIl 

S::c 
;:J<:~ 
000..6 
Pil...::l 00 
0:: <: 00 

E-<~ 

~O 
jE-< 

I 

SOn.. BORING NUMBER M-ll 

HAl If)(,rGER 

~AMPT.TNn~·~ 

nRTT.T.JNG !YUH~ 

EQUIP~ 

nRTT.T.~R' 

nRTT INGCONTRA~ 

~ 

II 
...::I ~...::I 

.... 
CI.l 

Pil~ Pil~ ~ <:~ 
E-<OO 

0::0:: >0:: ::c <:0 
OPil OPil 0:: 00 
OE-< OE-< t E-<;:J 
~ PilZ oo~ Pil 

0::- Q 

':: ,::: 

I: >:".' 161 
[i I> 
,> lit 62 

Ii .I 
1/ /< 63 ,~ 
I::>" I> 
... ' [} 64 
1/:.:\/. 

LI: 65 
I: l£' 
H,c Ii 66 

\ L 1SM: 
Iii F< 67 ,-~ 

1:.1 ':L 
~, 

, t± ~ .~.M.~ 
Ii I:.:::·:·:. 

I> I» 69 \:;::;::\: 

"" ... ~.: ...•. I 1\ 
Li l± 11~ "::::::;"':::"::' 

171 

~ 

173 

174 

~ 

76 

77 

78 

I 79 

I 180 

~Ede DRILL DRILL 

~ ~nnnn/.i·;'l~e Barrel START 1'1.Nl::iH 

.~~S~~er Time: Time: 

B-59J,!~b_ile~ 13:17 10:30 

Brad James Date: Date: 
_1. Ernlnrnt.inn ... Inc. 0"'. .n" 3-Nov-95 

. DIAME'uat: lO-inch 

I(,ASING DIAMETER: Not Annli"'lble 

ISURFACE ELEVATION: 35.4 feet MSL 

ITOP OF CASTN(,~~ Annlir-"hlp 

SOIL DESCRIPTION 

Sandy SILT (60.0-65.0 feet b~) - olive reey. moist, stiff. sheen on 
outside of core from water in ole. no s een inside core. 

Sandy SILT (65.0-67.5 feet b~) - olive grey, moist. stiff. sheen on 
outside of core from water in ole, no sheen inside core. 
approximately 114-inch of sand in end of core. 

Silty SAND (66.0-66.5 feet bgs) - olive grey.wet. moderately 
dense. no sheen. 

SAND (67.5-68.5 feet bgs) - brown. wet, moderately dense. no 
sheen. fine grained. 

SAND (68.5-70.0 feet bgs) - brown. wet. loose. poorly graded. no 
sheen. fine grained. 

Boring terminated at 70.0 feet bgs. 

*Sample prefix is 2708-951102-
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KEY TO BORING LOGS 

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

COURSE 
GRAINED 

SOILS 

More Than 
Halfis 

MAJOR DMSIONS 

GRAVELS Clean Gravels 

More Than Half the 
Course Fraction is 

Larger Than 

With Little or 
No Fines 

No.4 Sieve Size Gravels With Over 
12% Fines 

SANDS 

GROUP SYMBOLS TYPICAL NAMES 

GW Graded Gravels, Gravel-Sand Mixtures 

GP Graded Gravels, Gravel-Sand Mixtures 

GM Gravels, Poorly Graded Gravel-Sand-Silt Mixtures 

GC Gravels, Poorly Graded Gravel-Sand-Clay Mixtures 

8W Graded Sands, Gravelly Sands 

Larger Than 
#200 Sieve 

Clean Sands 
With Little or 

No Fines 
More Than Half the SP Ii (J i)((( I D.--'I .. Graded Sands, Gravelly Sands 

Course Fraction is ~------t-~:"-.M!!!'J'::"==:":=:'==~==-------~ 

FINE 
GRAINED 

SOILS 

More Than 
Halfis 

Smaller Than 
#200 Sieve 

Smaller Than 
No.4 Sieve Size Sands With 

Over 12% Fines 

SILTS AND CLAYS 

Liquid Limit Less Than 50% 

SIL T8 AND CLA Y8 

Liquid Limit Greater Than 50% 

HIGHLY ORGANIC SOILS 

LEGEND FOR BOBlNG LOGS 

Updated: 7/17196 RBE 
File: Boring Log Key 

Casing 

Screen 

Grout 

8M 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Sands, Poorly Graded Sand-Silt Mixtures 

Sands, Poorly Graded Sand-Clay Mixtures 

Silts and Very Fine Sands. Rock Flour. Silty or 
Sands, or Clayey Sil ts with Slight Plasticity 

of Low to Medium Plasticity, Gravelly Clays, 
Clays, Lean Clays 

umOTgiilU< Silts, Micaceous or Diatomaceous Fine Sandy or 
Elastic Silts 

~~~~lnoITgllLOiC Clays of High Plasticity, Fat Clays 

IOrga.nicClays of Medium to High Plasticity, Organic Silts 

and Other Highly Organic Soils 

ABBREVIATIONS 

NA Not Applicable 

ND 

NS 

PAll 

ppm 

SPT 

Not Detected Above Detection Limit 

Not Sampled 

Polynuclear Aromatic Hydrocarbons 

Parts Per Million 

Standard Penetration Test 

Measured Static Water Level in Well 

Estimated Water Level During Drilling 

HAHN AND ASSOCIATES. INC. 

NWT 002692 
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HAHN & .A~~O( fATRlO: INC. 

434 NW Sixth Avenue 
Oregon 

(503) 796-0717 

PROJECT: 

Natural Gas Co. 

Gasco Facility 

Pnrilanrl, Oregon 

PROJECT: 
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I~ Ml-05 
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I>~ 
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Updated: 7/18196 RAH 
File: 2708 MW-l·22 

2708 

r.:l 
c:.l 
<~ r.:l ~ e 

~ 

~~ E= 

::t: 

, 

1135 0.9 

1150 

1.1 

1158 

4.1 

1205 

I 
1220 

1.4 

I 

~1 
::J ., 
&l:a 
Il::~ 

js 
~ 

5.8 

12.8 

MONITORING WELL NUMBER MW-I-22 
OWRDI 

HAl LOC'.GFR· RobEde DRILL DRILL 

i'lA MPT .Thln ~THUU: Core Barrel START FINISH 

. DRILLING ~n""' ... n ... 6 lI4-inch ID Hollow Stem Auger Time: Time: 

. t;\.IUU-MJ>.L~" TYP~ B·59 MobileDrill 11:30 13:10 

'nRTT .T.F.R· Brad James !Date: Dau: 
nRTT .T1II rnlll'Ml CTOR: Geo-Tech 24-Oct·95 24·Qd·95 

~ 

~ 
., >- ~ 
~ Il:: 

., 
ESfil @ 

t~ ~~ t ~~ O~ ~ C/J~ 
c:.l ... ::J ~ 

0 r.:l 
[:l ~ 

C/J-

~ Il:: 
\,; 

·3 

·2 

·1 

1 

2 

3 

3" 

!'!i 4 

If.) 
5 ~GP 

V, ,< 
F ,.< 6 

,> .. ,.'.' .•.. 

f1 t/ 7 

8 

9 

10 
',.,ij .i ~l :,", ,,' 11 , 

".,.," i 
,.':';: .••• , 12 

I!i .," ( 
~<1 I> 13 

i! 

IIi! 14 

[ 

15 
V~:, 51 '.','. >" 

L> 16 i i> 
"'.,':' 17 

[ 

ii! ,;;,,?, 
,.,,:' 18 

, 19 
I 

IIIII I 20 

IHU~U UIAMl:;TER: 1O·inch 

ICASING 2·inchID 

[SURFACE ELEVATION: 32 FeetMSL 

[TOP OF C~ING ELEVATION: 34.75 feet MSL 

SOIL DESCRIPTION 

Ground surface 

Surface: Sandy, Silty, GRAVEL - brown, moist, pieces of 
brick. 

Sandy GRAVEL (3.()'3.5 feet bgs) - brown, moist. 

Sandy GRAVEL with silt (3.5·5.0 feet bgs) - brown. moist, no 
hydrocarbon odor, no sheen, lampblack at 4.0-4.5 feet bgs. 

Sandy GRAVEL with aman cobbles and bricks (5.()'10.0 feet 
bga) - olive ~y, moist to wet, no htdrocarbon odor, no 
sheen, lamp lack from 5.().5.4 feet ga . 

Graveny SAND with silt and pieces of brick (10.()'12.5 feet 
bga) - moist, hydrocarbon odor, no sheen. wood fragments. 

Graveny SAND with silt and pieces of brick (10.()'12.5 feet 
bga) - olive grey with blue staining, moist to wet, 
hydrocarbon odor, no sheen. 

Silty SAND with gravel (15.()'16.0 feet bgs) - brown with 
turquoise blue staining, wet, strong hydrocarbon odor. 

SAND (16.0-20.0 feet bgsl - olive grey, wet, fine grained, 
strong metallic sheen on core, black staining. 

Pllge 10f2 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 
Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 

PROJECT: 

Z 
0 

* ~§~ r.le:: 
~r.l 
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~§ ~c::~ E--c.:I 
~Q OOz 
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Updated: 7/18196 RAIl 
File: 2708 MW-1-22 

2708 

r.l 
0 

r.l <-
::s Ilo e 

00Q. 
e:: ~..e-

r.l 
:t: 

I 
I 

1252 

0.7 

I 

~1 
0-00 ., 

r.l=a 
e::1lo 

j3 
~ 

0.46 

MONITORING WELL NUMBER MW·l·22 
OWRD. 

HAILOGGER: 

SAMPLING METHOD: 

DRILLING METHOD: 

EQUIPMENT TYPE 

DRILLER: 
DRILLING CONTRACTOR: 

z c:: ., >< ... 
~ t2! e:: 

., 
e=iil g:~ ~ ~ t~ 

~ ~~ Q 
00'" 0_ 

~ ~ 0 E-<O 
0 r.l r.l 0 00-

e p:; 0 c:: 
0 

21 ;~~i: 
9 21 

I 
20 

22 

23 

jJ .::::;: 

';.>;. ~.::::::- 24 I \}. i<> 
>1 25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Rob Ede DRILL DRILL 

Core Barrel START FINISH 

6 lf4-inch ID Hollow Stem Auger Time: Time: 

B-59 Mobile Drill 11:30 13:10 

Brad James Date: Date: 
Geo-Tech Explorations 24-Oct-95 24-()ct-95 

BORING DIAMETER: lO-inch 

CASING DIAMETER: 2-inchID 

SURFACE ELEVATION: 32 FeetMSL 

TOP OF CASING ELEVATION: 34.75 feet MSL 

SOIL DESCRIPl'ION 

SAND (20.()'21.4 feet bgs) - black. wet, loose, poorly graded, 
fin~~ned, oily product coated, wood fragments. 
SIL (21.4-21.5 feet bgs) - moist, slight sheen? wood 
fragments. 

SAND (22.5-25.0 feet bgs) - olive grey, moist, slightly plastic. 
no sheen, mild hydrocarbon odor 

Boring terminated at 20.0 feet bgs 
Boring sampled to 20.5 feet 
Moni';"ring well installed to 20.0 feet bgs 

Materials: 
10 feet 2-inch diameter, 0.01().ineh PVC slotted screen 
15 feet 2-ineh diameter PVC blank casing 
14 501 bags 10120 sand 
6 5011 bags bentonite chipe 
1 end cap 
1 lacking cap 
above-~d8 steel monument 
3 gua posts 

Well depth is 25.0 feet below top of casing 

• Sample Prefix Number is 2708-951024 
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& ASSOCIATES, INC. 
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Updated: 7/18196 RAH 
Filc2708 MW-2-32 

r.l 
0 
<-ril c.. e ::a CIl "'-

E= ~E-
r.l :r: 

td 
CIll 

0 e 

MONITOruNGWELLNUMBER MW-2-32 

~ 
~-
O~ 
0 
r.l 
C!:: 

Date: Date: 
6-Noy-95 6-Nov-95 

Ground surface 

Surface: Sandy. Silty. GRAVEL - moist. brown. well graded. 
stone for parking lot. 

SAND (1.5-4.0 feet bgs) - brown. slightly moist. loose. poorly 
graded. fine/medium grained. no hydrocarbon odor. slight 
sheen? 

SAND with gravel (5.0~.5 feet bgs) - brown. slightly moist. 
loose. poorly graded. fine/medium grained. no hydrocarbon 
odor. slight sheen. lampblack in end of sampler. 

SandYI Silty. GRAVEL (6.5-7.5 feet bgs) -lampblack, pieces 
of briCK. concrete. 

Driller notes large concrete pieces at 8.5 feet bgs. 

Sandy. Silty. GRAVEL (10.0-11.5 feet bgs) - as above. some 
lampblack. hydrocarbon odor. slight sheen. 

Sandy GRAVEL (12.5-14.0 feet bgs) - olive grey. moist. loose. 
hydrocarbon odor. sheen. brick in end of sampler. 

Sandy GRAVEL (15.0-16.5 feet bgs) - large pieces of brick 
material. loose. hydrocarbon odor. sheen. 

Gravelly Sand (17.5-19.0 feet bgs) - yellow/brown. moist. 
poorly graded. fine grained. no hycdrocarbon odor. no sheen. 
minor olive grey silt lenses. 

PalCO lof2 
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HAHN &: ASSOCIATES, INC. 
1434 NW Sixth Avenue 

ID:..-tl:..~d, Oregon 

(503) 796-0717 

PROJECT: 

.~, .~, Natural Gas Co. 

Gasca Facility 

Pnrll"nrl, Oregon 
PR('JECT: 2708 
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Updated: 7118196 RAH 
Filc2708 MW-2.J2 

17.8 

-
23.1 

25.7 

MONITORING WELL NUMBER MW·2·32 
OWRD'84235 

HAl T .o1"'.r.F.R· Rob Ede DRILL DRILL 

i':AMPT.TNCl .METHO~: 3-inch Split SI . Core Barrel START FINISH 

InRTT.T,TNI1 MIHHUU: 6 1l4-inch ID Hollow Stem Auger I Time: Time: 

EQUIPMun'TYPE B-59 Mobile ~ 11:20 13:00 

nRILLF.R· Brad James Date: Date: 
nRTTJ,TN'r.CONTRA~R: Geo-Tech F.Ynln,."tin"" In~"- 6-Nov-95 6-Nov-95 
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·DIA¥ETER: lQ-illch 

~A~TNr. D~TEI~:_ 2-inch 

SURFACE:~E'vAT!uN: 35.80 feet MSL 

TOP OF CASING ELEVATION: 34.46 feet MSL 

SOIL DESCRIPI'lON 

SAND (20.0-21.5 feet bgs) - orange/brown. moist. loose. 
poorly graded. medium grained, no hycdrocarbon odor. no 
sheen. 

SAND (22.5-23.0 feet bgs) - as above, wet. no hydrocarbon 
odor. no sheen. 

SAND (23.0-24.0 feet bgs) - olive grey. wet,loose. fine 
grained, no hydrocarbon odor, no sheen. 

Silty SAND (24.0-25.0 feet bgs) - wet, slightly dense, ' 
hydrocarbon odor? no sheen, olive grey silt lenses. 

Silty SAND (25.0-27.5 feet bgs) - wet, slightly dense, fine 
grained, slight hydrocarbon odor? no sheen. 

Silty SAND (27.5-28.5 feet bgs) - olive grey. wet, loose. fine 
grained, no hydrocarbon odor, no sheen. 

Sandy SILT (31.5-32.5 feet bgs) - olive ~y. orange oxidation 
spots, no hydrocarbon odor, no sheen, 'n lenses of fine 
grained sand • 

Boring terminated at 32.5 feet bgs 
Boring sampled to 32.5 feet 
Monitoring well installed to 31.5feet bgs 
Well depth is 31.5 feet below top of casing 

Materials: 
10 feet 2-inch diameter, 0.020-inch PVC slotted screen 
21.5 feet 2-inch diameter PVC blank casing 
12 5011 bags 10/20 sand 
13 5011 bags bentonite chips 
lend cap 
1 locking cap 
Flush steel monument 

• Sample Prefix Number is 2708-951106-

PallO 2 or 2 
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IHAHN & A":" n~U.TJ; 

434 NW Sixth Avenue 
,INC. 

MONITORING WELL NUMBER 
Iportland, Oregon OWRD , 84232 

MW-3-26 

DRILL ~1(5~03)1~ 796-~071'7~ _____ -+IHJ~lAI~~T'.J"\~r.r.J:'R~' ___ --.!R~ob,~ Ede _______ ~ DRILL 

1':'!!8J!::~T' I~AMPT..ING·,.......'''n Not Sampled START FINISH 

'u, ",U"",,", Natural Gas Co. ~ln~Rn' . .r~ .. TN~G~ 1VlJ>.~.,,'v~Lu~:_~6~11~4-i~n~~, ID!::.~~~ow'~ Ste~ml~ Aug~er __ ~Time: Time: 

Gasco Facility IEQUl.t'l'o1l!JfrTYPE B-511_Mobile Drill 15:10 9:00 

~IPn~rll~n~"rl~O~re~~~~ ____ ~ln~Rn,J~'··F.~~ruw~~~B~rndl~Jam~~~~ ______ -1IDate: Date: 
IPR( [RCT: 2708 InRTTJ.TN(1CONTRACTOR: _ueo-le~F:"nln"~hnnQ 1.~o •. 95 2.No,.95 

I 

r.:I g3., I z ~ 15 DIAME'll!dC lO-inch 

~ _ S ~ ~I Jl ~ ] 1
1,6 -< ~ N~TNG~TER: 2·inchID 

~ ~ [ &l ~ [ ii:: d ~ ~ it ~ ~ SURFACE ELEVATION: 31.20 feet MSL 

~ ~~: g ~I CI.l ~ § ~ 5 ~ 2 TOP OF CASING ELEVATION: 34.11 feetMSL 
:t: j E'< :e c:: Q 

j !f--t--+---+----+---+--I 

~ I----f----t--+---+--+---I 

il-+---t---t---t--+--t 

-3 

-2 

-1 
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13 

14 

SOIL DESCRIPTION 

Ground surface 

See boring log for well MW -3·56 for soil description. 

Updated: 7/18196 RAM 
File: 2708 MW-3-26 

Page 1 nf2 
HAHN AND ASSOCIATES. INC. 

NWT 002697 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 
Portland, Oregon 

(5031796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT: 
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Updated: 7/18196 RAH 
File: 2708 MW-3-26 
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MONITORING WELL NUMBER MW-3-26 
OWRD. 84232 

HAILOGGER: 

SAMPLING METHOD: 

DRILLING METHOD: 

EQUIPMENT TYPE 

DRILLER: 
DRILLING CONTRACTOR: 

Z Il: 

'" ~ 
Z ~ ~ 
., 
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40 

Rob Ede DRILL DRILL 

Not Sampled START FINISH 

6 1f4-inch ill Hollow Stem Auger Time: Time: 

B-59 Mobile Drill 15:10 9:00 

Brad James Date: Date: 
Geo-Tech Explorations l·Nov·95 2·Nov·95 

BORING DIAMETER: lO-inch 

CASING DIAMETER: 2·inch ill 

SURFACE ELEVATION: 31.20 feet MSL 

TOP OF CASING ELEVATION: 34.11 feet MSL 

SOIL DESCRIPTION 

Boring terminated at 26.0 feet bgs 
Mllnitoring well installed to 26.0 feet bga 

Material.: 
15 feet 2-inch diameter, 0.01().ineh stainless steel slotted 
screen 
10 feet 2-inch diameter stainless .teel blank casing 
5 feet 2-inch diameter PVC blank easing 
12 50* bags 10120 sand 
7 5041 bags bentonite chips 
1 end cap 
1 locking cap 
abov~de .teel monument 
3 gu poste 

Page 2 of2 
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434 NW Sixth Avenue 
Portland, Oregon 

(503) 796·0717 

PROJECT: 

I N"rt,hwp"t Natural Gas Co. 
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Updated: 7/18196 RAH 
File: 2708 MW·3-56 

r.:! 
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oo~e t~ r.:!~ "'" 00'01 ~E-<: :t 

j~ 0 e 

MONITORING WELL NUMBER MW·3·56 

:>< 
~ 

~~ 0_ 
C) 
r.:! 
~ 

DRILL 

Ground surface 

Surface· Sandy Silty Gravel· brown, moist, no hydrocarbon 
odor, no sheen, grassy area. 

No Recovery (2.5-4.0 feet bga). 

Sandy Silty GRAVEL (5.0-6.5 feet bgs). brown with black 
tarry staining, moist, hydrocarbon odor, sheen, pockets of 
moist tar. 

Sandy Silty GRAVEL (7.5-9.0 feet bgs)· black and tarry, 
moist, hydrocarbon odor, sheen. 

Sandy GRAVEL with silt (15.0-16.5 feet bgs) • black, slightly 
moist, loose, hydrocarbon odor, sheen, brick and wood 
fragments. 

Sandy GRAVEL (17.5·19.0 feet bgs)' olive grey,wet,lonse, 
slight hydrocarbon odor, slight sheen, brick and wood 
fragments. 

Sandy Gravel (19.0-20.5 feet bgs)· as above, hydrocarbon 
odor, sheen. 

Page 10f3 
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IHAHN & AR<;;O( IA,TES, INC. 

1434 NW Sixth Avenue 
IPortland, Oregon 

1(503) 796·0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

IPnrthnrl Oregon 

IPROJECT: 
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Updated: 7/18196 RAH 
File: 2708 MW·3·56 
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MONITORING WELL NUMBER MW·3·56 
OWRD.84231 

!HAl T .or.r.F.R· 

I!'1AMPT.TNG Ml:'U1UU: 

IDRILLING ~~ .. "'. 

I EQUIPMENT TYPE 

IORTT.T.F.R= 

I DRILLING CONTRACTOR: 
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RobEde DRILL DRILL 

Core Barrel START FINISH 

6 lJ<l'~ ill Hollow Stem Auger Time: Time: 

B·59 Mobile Drill 8:00 11:00 

BradJalll~ Date: I Date: 
r."n.1' .. ~h 1·Nov·95 1·Nov·95 

IBORING DIAMETER: lO·inch 

Ir.A!'1TNl'; DL' Ul;''I'I:'~. _2.inch ill 

ISURFACE ELEVATION: 31.20 feet MSL 

ITOP OF CASING ELEVATION: 34.07 feet MSL 

SOIL DESCRIPTION 

SILT with some gravel (20.5·21.0 feet bgs)· brown, moist, 
stift; slight hydrocarbon odor, sheen. 

SILT with gravel (21.0-25.0 feet bgs)· black tarry 
substance, moist to wet, hydrocarbon odor, sheen, 22.5-23.0 
feet bgs is wet and tarry. 

Sandy SILT (25.0-29.9 feet bgs). olive grey with orange 
oxidized zones, moist, no hydrocarbon odor, no sheen, sand 
lens at 25.5 feet bgs. 

SAND (29.9-34.0 feet bgs). olive grey, wet, loose, medium 
~ned. slight hydrocarbon odor, slight sheen, sand lens at 

5.5 feet bgs . 

SAND (34.0-35.0 feet bgs). brown, wet, loose, fine grained, 
no hydrocarbon odor, no sheen, thin silt lenses present. 

SAND (35.0-37.5 feet bgs). olive grey, wet, loose, poorly 
graded, fine grained. no hydrocarbon odor, no sheen . 

SAND (37.5-39.0 feet bgs). brown, wet, medium dense, fine 
grained. no hydrocarbon odor, no sheen, ailt layers 

Silty SAND (39.0-40.0 feet bga) • brown, moist to wet, dense, fine 
grained. no hydrocarbon odor, no sheen. 
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IHAHN & A~<;;OC.'A.TES, INC. 

434 NW Sixth Avenue 
Portland. Oregon 

1(503) 796-0717 

PRO. ,~ 

'~;,.~"~~. Natural Gas Co. 

Gasco Facility 

'Pn ... lon-l, Oregon 

PRC rECT: 
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Updated: 7/18196 RAH 
File: 2708 MW-3-56 
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MONITORING WELL NUMBER MW-3-56 
OWRD' 84231 

1 HAl T.{)('.r.F.R· RobEde DRILL DRILL 

I~AMPT.TNn~~.[1.uu: Core Barrel START FINISH 
InRILI.ING ~-, ,~ 6 1I4-inch ID Hollow Stem Auger Time: Time: 

u'TYPE B-59 Mobile Drill 8:00 11:00 

InRILLF.R.! Brad James Date: Date: 
Imm.LINn CONTRACTOR: _ Oeo-Tech ~4"" ,~. 1·Nov-95 l.~ 
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: DIAMETER: lO-inch 

Ir.A~TNr.~' .. .,,""'n. 2-inch ID 

I!'lTTRPAl'F. ELEVATION: 31.20 feet MSL 

ITOP OF CASING ELEVATION: 34.07 feet MSL 

SOIL DESCRIPTION 

SAND (40.0-41.5 reet bgs) - olive grey, wet, loose, medium 
grained. no hydrocarbon odor. no sheen. 

SAND (41.5-45.0 reet bgs) - olive grey, wet, fine grained, silt 
layers . 

SAND (45.0-49.0 reet ~e grey. wet, loose. poorly graded, 
medium grained, no hy n odor. no sheen. 

SAND (49.0-50.0 reet bgs) - as above. silt layers. no hydrocarbon 
odor. no sheen. 

SAND (50.0-55.0 reet bgs) - olive grey. wet, loose. poorly graded, 
medium grained, no hydrocarbon odor. no sheen. olive grey silt 
layers. 
Heaving sands reported by driller. 

Boring terminated at 56.5 reet bgs 
Boring sampled to 56.5 reet 
Monitoring well installed to 55 reet bgs 

Materials: 
10 reet 2-inch diameter. O.OlO-inch PVC slotted screen 
6.5 reet 2-inch diameter PVC blank casing 
39.5 reet 2-inch diameter stainlesa steel blank casing 
12 501 bags 10no sand 
3 50' bags bentonita chips 
4 bags bentoni te grout 
1 end cap 
1 locking cap 
abov:;r,ade steel monument 
3 gu posts 

• Sample Prefix Number is 2708-951101-
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HAHN & A~~nC IATES, INC. 

434 NW Sixth Avenue 
t'ortlana, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

, Oregon 
PRr rF.'::T: 
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Updated: 7/18196 RAH 
Fi)e: 2708 MW-4-35 
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MONITORING WELL NUMBER MW·4·35 
OWRD.84230 

IHAl TJ)r.GRRo 

I RAMPLING ME'n1uu: 

I nI?TT.T.rnr. J.Vlr.,lnvu: 

I t;~U It'MU'fl' TYPE 

I DRILLER: 
I DRILLING CONTRACTOR: 
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RobEde DRILL DRILL 

Not Sampled START FINISH 

6 lf4-inch ID Hollow Stem Auger Time: Time: 

B-59 Mo~ Drill 10:30 13:17 

Brad James Date: Date: 
Gflo-Tech FYnlnPQhnnQ 31-Oct-95 31-Oct·95 

I D L' Mli"Mn). lO-inch 

CASING DIAMETER: 2-inchID 

SURFACE ELEVATION: 3l.70 feet MSL 

TOP OF CASING ELEVATION: 34.54 feet MSL 

SOIL DESCRIPTION 

Ground surface 

See boring log for well MW-4-57 for soil description. 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 
Portland, Oregon 

(5031796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT: 
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MONITORING WELL NUMBER MW-4-35 
OWRD. 84230 

HAl LOGGER: 

SAMPLING METHOD: 

DRILLING METHOD: 

EQUIPMENT TYPE 

DRILLER: 
DRILLING CONTRACTOR: 

~ 
~ 

>< ~ ~ '" '" ~ ~ ~ < ESCil 
t~ ~~ ;t 

t ~~ o~ Q 
m"<ll S ~ (.) £-o~ 

0 [;rJ [;rJ 0 m-
e Il': Q ~ 

0 

I 
I 21 

22 

23 
'" '" ~ 

24 ~ ... 
25 ~ 
26 

27 

28 

29 

I 30 

31 

32 
I 

33 

34 

I 
I 35 

36 

37 

38 

39 
I 

40 

RobEde DRILL DRILL 

Not Sampled START FINISH 

6 114-inch lD Hollow Stem Auger Time: Time: 

B-59 Mobile Drill 10:30 13:17 

Brad James Date: Date: 
Geo-Tech Explorations 31-Oct·95 31-0ct-95 

BORING DIAMETER: lO-inch 

CASING DIAMETER: 2·inchlD 

SURFACE ELEVATION: 31.70 feet MSL 

TOP OF CASING ELEVATION: 34.54 feet MSL 

SOIL DESCRIPTION 

Boring terminated at 35.0 feet bgs 
Monitoring well installed to 35.0 feet bgs 

Materials: 
10 feet 2-inch diameter, 0.010-inch stainless steel slotted 
screen 
14 feet 2-inch diameter stainless steel blank casing 
8 feet 2-inch diameter PVC blank casing 
11 501 bags 10120 sand 
14 501 bags bentonite chipa 
1 end cap 
1 locking cap 
above-grade steel monument 
3 guard posts 

• Sample Prefix Number is 2708-951031-
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Updated: 7/18196 RAH 
File: 2708 MW-4-57 

ril 
0 
<~ ril 

::E ~ e 

~~ E=: 

::::: 

~ ., -;: 

S~~ 
., 
~ 

Ul~e S:;ci ril~ ~ 
Il:E-o.e UlOl 

~ 

j~ 0 

~ 

MONITORING WELL NUMBER MW-4-57 

~ 
~~ 0_ 
0 
ril 
Il: 

Ground surface 

Surface: Silty SAND with - brown, moist, pieces of 
brick, grasa covered area, no hydrocarbon odor, no sheen. 

Silty Sandy GRAVEL (2.5 feet bgs) - brown, moist, well graded, 
no hydrocarbon odor, no sheen. 

Sandy GRAVEL (5.0-6.5 feet bgs) - dry, looae, poorly graded, no 
hydrocarbon odor, no sheen. 

Silty GRAVEL with sand (7.5-8.5 feet bgs) - brown, moist, well 
graded, no hydrocarbon odor, no sheen. 

Concrete (8.5-9.5 feet bgs) 

No recovery (12.5-14.5 feet bgs) 

Silty GRAVEL with sand (15.0-16.5 feet bgs) - olive grey with 
some black staining, wet, well graded, slight hydrocarbon odor, 
alight sheen. 

Silty GRAVEL with sand (16.5-20 feet bgs) - as above, moist, 
hydrocarbon odor, slight sheen, pieces of brick, switch to core 
barrel sampler. 

Page lof4 
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IHAHN & 4. .... .::0(" 'ATF.~ INC. 

434 NW Sixth Avenue 
Portland. Oregon 

(503) 796-0717 

IPROJECT: 

Northwest Natural Gas Co. 

Gasca Facility 

, Oregon 
.! 2708 

Z 
t.l 0 

* ...:l§~ 
0 t.lll: <~ ..Jt.l t.l ...:l:;:'-

~~ ::s ~ e 
~c:ES ~~ E-o~ E= 
~Q CIl Z 
0 == c.l 

~ 
~ M4-05 1115 

7.0 

~ ., 
S~~ 
CIl~e 
t.l:;1 Co 
Il: ... "so 

j~ 

MONITORING WELL NUMBER 
OWRD. 84229 

MW-4-57 

IHAl , ,nr.r.F.R· Rob Ede DRILL DRILL 

I!'UMPUNG ~THUU: 3-inch Split ,~nnnnlr.nrp Barrel START FINISH 

1=1 n~Rtn~' .• ~Ll.IN~Gi.!:! ~,,,,,,,,::..,·~.!nT"U"~u~:_~6~1~/4_in~ch,~ IDH~ollo~w' S~tem~..A~uge~r_-ITime: Time: 

1"'01 u'T'lPE B-59 Mobile Drill 10:15 13:15 

InRIT.LER: Brad James Date: Date: 
1 nRIT .LING C01'JTRACTOR: 

.... 

~ :~ 
f~ 
~ i 

.'. :'" 21 

22 

23 

24 

25 
t-:._. ~.: ... :.; { "::. 

.. ueo- !eCD F. .. nlnr"tinM 3()-Oct~ 3O·Oct-95 

IBORUm DIAMETER: lO-inch 

1r.4.~TNn DIAMETER: 2-inch ID 

ISURFACE ELEVATION; 31.7 feet MSL 

ITOP OF CASING ELEVATION; 34.53 feet MSL 

SOIL DESCRIPTION 

SlLT with sand and gravel (20.0-25.0 feet bgs) - brown. moist, 
slightly plastic. no hydrocarbon odor. no sheen. 

t··· - L .{ 
r~M~6-r11~35r-~3-.2611-+~b.: .• :.~ .• : .•.. : 26 

Silty SAND (25.0-27.0 feet bgs) - olive grey. moist to wet, wood 
fragments. hydrocarbon odor •• heen. 

M~9 1155 

2.6 

M4-10 1210 -

Updated: 7/18196 RAH 
File: 2708 MW-4-57 

-

Sandy SILT (27.0-28.0 feet bga) - olive grey with brown and 
orange oxidation spots, root zonee. no hydrocarbon odor. no sheen. 

Silty SAND (28.0-30.0 feet bgs) - olive grey with brown mottlin~. 
moist to wet, fine grained, root zones. no hydrocarbon odor. no 
sheen. 

SAND (30.0-32.5 feet bgs) - olive grey. wet, loose. poorly graded. 
fine grained. root zones. hydrocarbon odor. sheen. 

:.~: Silty SAND (33.0-33.5 feet bgs) • brown with bright orange 
oxidized zones. moist to wet, dense. fine grained. 

SILT (33.5-35.0 feet bga) - olive grey. moist, stiff. no hydrocarbon 
odor. no sheen. 

SILT with fine sand (35.0-39.0 feet bgs) - olive grey. moist, stift; 
root zones. no hydrocarbon odor. no .heen. 

SAND (39.0-40.0 feet bgs) - olive grey. wet, loose. medium 
grained, no hydrocarbon odor. no aheen. 
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IHAHN &: ARIO;O( IA.TES, INC. 

434 NW Sixth Avenue MONITORING WELL NUMBER MW-4-57 
l1?ortl • .,ld, Oregon OWRD.84229 
1(503) 796-0717 I HAl T(\{'.l1lo"'l?· Rob Ede DRILL DRILL 

IPROJECT: I SAMPLING M£TIi0D: 3-inch Split " '~! Barrel START FINISH 

ou. w.w,,~. Natural Gas Co. f.=ID=RILLIN=..::.Gf.::: MJ:;' ~='-·T=n"u~=-un:_-.:6:..:1I::..:...:4-i=nchtl..:=..:D' H:..:.:oo=lIow:....;' S=tem::..::i A=uge=-=--r_-jITime: ITime: 

IGasco Facility I EQUIPMENT TYPE B-S9 Mobile Drill 10:15 13:15 

IP~~~Or~egon~~ ____ ~ln~!?m~I.T~~!?·mMmM~-{B~radIJ~~es~~~ ______ ~IID~~ate: IDa~: 
~ROJECT: 2708 In!?" UNI1 CONTRACTOR: Geo-Tech "'-'I"u,awu"",, 30.()ct·95 3O·Oct·95 

Updated: 7/18196 RAH 
File: 2708 MW-4-57 

C<l g3., I Z II I BORING DIAMETER: ~ S ~ J! 6;: ] < ~ ICASING DIAMETER: 2·inch ID 

~ §j i 12 ~ i 5:: ~ ~ ~;: ~ ~ ISURFACE ELEVATIOl'<: 31.7 feet MSL 

E=: ~ Eo ~ g Eo CIl ~ ?is - ~ b) 2 ITOPOF CASINGELEVATIOl'<: 34~53feetMSL 
:=:JE'< ;§P:: Q 

SOIL DESCRIPTION 

lO-inch 

59 

I 60 

t
il j:::: SAND (40.0-44.0feet bgs) - as above, no hydrocarbon odor, no 

: sheen. 

? 

SP 

!I 

: 
I Sandy SILT (44.0-45.0 feet bgs) - olive grey, moist, stiff. slighUy 

plastic, no hydrocarbon odor, DO sheen. 

ill SAND (45.0-49.0 feet bp) - olive grey. wet, 10088, medium grained. 
,} no hydrocarbon odor, no sheen, thin lilt layers from 49.0-50.0 feet 
: bp. 

I:!! 

II: 

::: 

SAND (50.0-55.0 feet bp) - as above, no hydrocarbon odor. no 
sheen. 

:': SAND (55.0-58.0 feet bp) - as above, no hydrocarbon odor. no 
sheen. 

NWT 002706 
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HAHN & ASSOCIATES, INC. 
434 NW Sixth Avenue 
Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasca Facility 

Portland, Oregon 
PROJECT: 

Z 
0 

..J~~ * rz:lCl: 
..Jrz:l 

..J;J-

~~ "lCl:ES 
~E-o"l 
~Q CIl Z 
0 
t) 

Updated: 7/16196 RAH 
File: 2708 MW-4-57 

2708 

rz:l 
0 
<~ rz:l Il. e 

~ 

~~ E= 

::: 

I 

I 

~~ 
~Il.e 
rz:l ~ Q, 

CI: .... -= 
j~ 

MONITORING WELL NUMBER MW-4-57 
OWRD.84229 

HAl LOGGER: Rob Ede DRILL DRILL 

SAMPLING METHOD: 3-inch Split Spoon/Core Barrel START FINISH 

DRILLING METHOD: 6 114-inch ID Hollow Stem Auger Time: Time: 

EQUIPMENT TYPE B-59 Mobile Drill 10:15 13:15 

DRILLER: Brad James Date: Date: 
DRILLING CONTRACTOR: Gao-Tech Explorations 3O.oct-95 3O-Oct·95 

-:; CI: BORING DIAMETER: lO-inch -:; 

~ <II >< <II 
~ CI: ~ <~ CASING DIAMETER: 2-inchID 

~~ ~~ ~ ~~ ::: SURFACE ELEVATION: 31.7 feetMSL Q 
CIldi 0_ 

~ S ~ 0 .... ::J TOP OF CASING ELEVATION: 34.53 feet MSL 
0 rz:l rz:l 0 CIl-
;e CI: Q CI: 

" SOIL DESCRIPTION 

Boring tenninated at 58.0 feet bgs 
61 Boring sampled to 58.0 feet 

Monitoring well installed to 58.0 feet bgs 

62 Materials: 
10 feet 2-inch diameter, 0.010-inch stainless steel slotted 
screen 

63 40.5 feet 2-inch diameter stainless steel blank casing 
5.5 feet 2-inch diameter PVC blank casing 
13 50t bags 10120 Band 

64 
5 5011 bags bentonite chips 
1 end cap 
1 locking cap 
a~desteelmonument 

65 3 poets 

66 

67 

• Sample Prefix Number is 2708-951030-
68 

I 
69 

70 

71 

I 72 

73 

74 

75 

76 

77 

78 

79 

80 

NWT 002707 
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HAHN & ASSOCIATES, INC. 
434 NW Sixth Avenue 
Pnrthnd. Oregon 

(503) 796·0717 

P~OJECT: 

.w ..... w ..... Natural Gas Co. 

IGasco Facility 

IPortland, Oreg~ 
I PH ( IRr.T: 

Z e 
* ..l~~ r:.:l=:: 

...lr:.:l 
..l~-

~~ ~c:~ E-<r:.:l 
~Q Ul Z e 
u 

-
-

-l 
M5·01 

I 
M5·02 

1 
:3 

M5-03 

M5-04 

M5-05 

.. ( 

Updated: 7/18196 RAH 
File: 2708 MW-5-32 

2708 

r:.:l 
0 
<~ r:.:l J:l. e ::::: 
~~ E= 

::c 

1306 

1107 

1320 

874 

1330 

279 

1340 

383 

1350 

81.1 

~ ., 
S~~ 
Ul e 
r:.:l~'" 
=::e-.E' 

j~ 

1.4 

1,942 

MONITORING WELL NUMBER MW-5-32 
OWRD.84228 

I HAl T nGGRJC RobEde DRILL DRILL 

I!':AMPLINGM~THuu: Split <::. ,",r.nY'" Barrel START FINISH 

I nRTLLING METHOD: 6 1I4·inch ID Hollow Stem Auger Time: ITime: 

i~IoIUU"~!'TYPE B·59 Mobile Dri]l 13:03 15:00 

InRTT.LRJC Brad James Date: Date: 
IHI ·.T.mnCONTRACTOR: _Geo-T~ 'rT-Oct·95 27-0ct·95 

~ 

'" >< 
~ =:: 

~~ ~~ 0_ 
0 

0 r:.:l 

e =:: 

5015" 50 

10 100 

6 0 

26 0 

10 30 

15 0 

19 0 

8 100 

5 0 

5 0 
,,--'j L'X :,', 

-'--" ::'-'-
( i 

,',-(1 r,< 

-"",,'t<> 
.. '. , 

~ I~ 
IBORING DIAMETER: lO·inch 

~fil 
ICASING D L l Ml:"T'l:'l) . 2·inch 1D 

:: ~ loURFACE E!-EVATION: .35.8 feet bgs ~~ 

i ; e-.~ ITOPOFCASINGELEVATlON: _ 35.51 feet bgs Ul-

SOIL DESCRIPTION 

·3 

·2 

·1 Ground sW'face 

1 
Surface: Silty GRAVEL· brown, moist, well graded, no 
hydrocarbon odor, no sheen. 

2 

~G~ 
3 ~ GRAVEL (2.5-3.0 feet bga). grey, damp, loose, poorly :..; graded,. no hydrocarbon odor, no sheen. 
4 

5 § , I Sin, GRAVEL "M.' r..Ob,,> - bmw~ ""'"< •• 11 "",dod. 
7 ~ no hydrocarbon odor, no sheen. 

Il~ 

8 ~ 
~ 

9 ~ 
~ 8 

1~ 

GP 
11 

12 

13 
I 

14 

if 
i/ 
:: 

16 I:::; 

l' :1:1\ 

18 
: 

19 

20 

GRAVEL (7.5-9.0 feet bgs) • brown, wet, loose, well graded, 
no hydrocarbon odor, no sheen. 

GRAVEL with coaras sand and silt (l0.0-13.0 feet bgs) • 
brown, wet, no hydrocarbon odor, no sheen. 

Switch to core barrel sampler. 

SAND with lamcfblack (13.0-15.0 feet bga). black, dry, hard. 
fine grained, hy rophobic, hydrocarbon odor. 

SAND (15.0-20.0 feet bgs). dark grey, moist, medium dense. 
poorly graded, fine grained, ~ece. of bark, hydrocarbon odor?, 
olive grey sandy silt on core ttom. 

Page 10(2 
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IHAHN &: AR';:(l( '.<\TES, INC. 

1434 NW Sixth Avenue 
v ....... , ..... Oregon 

1(503J 796-0717 

IPR() •• _~ 

'iv. w., "'". Natural Gas Co. 

Gasco Facility 

_v, I Oregon 
PRC' fRCT: 

Z 
0 

...:l§~ rill\:: 
....:Iril ...:l::l-
~~ ~p::~ E-or.:l 

~Q C1)Z 
0 
r.;) 

M5-06 

'.".' 
.,:, 
"',' f--

I f= M5-07 

~ 

" •••••••• ' 

~ 

.' 
M5-0S 

I~ 
I~ 
t 
,} 

< ~ M5-09 

"'.'." t=-) 
f--

••••••• 

f= 
~ . "'" 

•••••• 

e M5-10 

Updated: 7/18196 RAH 
File: 270S MW-5-32 

2~ 

ril 
0 

ril <-
::;; p., e 

~~ E::: 

== 
1357 

117 

1400 1S.1 

1406 

62.1 

1425 

177 

1448 

29.4 

~ '" 
S~-
CI) p., e 
r.:I ~ c. 
P::e-E-

j~ 

0.91 

-

-

I 
ND 

I 

I 

MONITORING WELL NUMBER MW·5·32 
OWRD.84228 

1 HAl T f)r.r.RR" RobEde DRILL DRILL 

IRAMPLING Ml:iH1UU: Split ~nI'In'llCore Barrel START FINISH 

1 DRILLING , 6 1I4-in~ ID Hollow Stem Auger Time: Time: 

1l:i"lUU"~ 'TYPE B-59 Mobile Drill 13:03 15:00 

I n RrLl.ER" Brad James Date: Date: 
I DRILLING CONTRACTOR" Geo-Tech 27-Oct·95 27-Oct·95 

Z z !~ .. >-
~ P:: .. 
~- ~ 

I~ t:~ 
~ O~ C1)~ 

~ 0 
0 ril ril :~ e P:: Q 

I ,"" 
Ii ,."" 2 

<> 1\ 
i' t 22 

<":, l> 23 

< ••••• , 1< 
... I:"', _2~ 

,;i"'. 1< 
' .. r:, 25 

l ~< 

•• .> 26 

"", ... ' 

"'.'.'" 
,,/., ... 27 

i",/ ',,' 
> .:'. 2S 

'."".', 

, 
>. ', .. , .. , 29 

i,\' r',:' 
30 

1 100 

3 100 31 
4 100 

4 70 32 

33 

34 

35 

36 

37 

3S 

39 

40 

~cn 
~g 
e-::J 
C1)-

~ 

•••••• I' 
Isp 

•• ·.1 

•••••• 

I 
t 

IHU,IUm..t DIAMETER: lO-inch 

1,....,'TNn 2-inchID 

ISURFACE ELE"I\~un 35.8 feet bgs 

ITOP OF CASING Ek.~ •• v.j: 35.51 feet bgs 

SOIL DESCRIPTION 

Sandy SILT (20.0-22.0 feet bgsJ - brown with orange mottling, 
moist, non-plsstic. no hydrocarbon odor. no sheen. some root 
zones. 

SAND (22.5-22.5 feet bgsJ - brown, wet, fine grained. no 
hydrocarbon odor. no sheen. 

SAND (22.5-23.5 feet bgsJ - ss above. no hydrocarbon odor. no 
sheen. 

Silty SAND (23.5-25.0 feet bgsJ - brown with orange oxidation 
spots. wet, loose. no hydrocarbon odor. no sheen. 

SAND (25.0-26.5 feet bgsJ - brown with orange oxidation spots. 
wet, looee. fine grained, BOme thin silt layers no hydrocarbon 
odor. no sheen. 

SAND (26.5-27.5 feet bgsJ - olive %:,y. wet, loose. poorly graded, 
some thin silt layera, no hydroca n odor. no .heen. 

SAND with thin silt layers (27.5-30.0 feet bgsJ - olive grey. wet, 
looee. no hydrocarbon odor. no sheen. 

SAND with thin silt (30.0-32.0 feet bgs) - olive grey. wet, loose. 
poorly graded. fine grained. no hydrocarbon odor. no sheen. 

Boring tenninated at 32.0 feet bgs 
Boring sampled to 32.0 feet 
Monitoring well installed to 32.0 feet bgs 

Materials: 
10 feet 2-inch diametsr. 0.020-inch PVC slotted screen 
21 feet 2-inch diameter PVC blank cssing 
12.5 501 bags 10f20 sand 
10 501 bags 3I8-inch bentonits chips 
1 end cap 
1 locking cap 
abov:;r:de steel monument 
3 gu poets 

• Sample Prefix Number is 2708-951027-

Page 2 of2 
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HAHN & ASSOCIATES, INC. 
434 NW Sixth Avenue 

Portland. Oregon 

503) 796-0717 

PR,O.,~~ . 

Northwest Natural Gas CO. 

IGasco Facility 

IPortland. Oregon 
IPROJECT 

Z 
0 

* ..J5:2 ~et:: 
..J~ ..J;:J< iJ..1ll 

~~~ ~~ ~c 
0 
Co) 

Flush' 

it 

:1 
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-5 
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;t 
~~ 
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,: 

,; 

Updated: 7/18196 RAH 
File: 2708 MW-6-32 

2708 
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iJ.. E 
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Sl.e-
~ 
::t: 

I 

CIJ ., 

~~ 
gs~ 
C::E-< 

:s~ 

I 

, 

MONITORING WELL NUMBER MW-6-32 
OWRD It 84239 

I HAl 1.0C'.GER, Rob Ede DRILL DRILL 

i~AMPr.rNG METHOu: Not~"mnl .. tl START FINISH 

IDRILLIN~ MJnnuu: 6 114·inch ID Hollow Stem Auger Time: Time: 

I F.OTTTPMENT TYPE B·59 Mobile Drill 11:40 14:00 

InRIT.I.ER, Brad James Date: Date: 
IDRILLI!iQCONTRACTOR: Gee-Tech 9-Noy·95 9-Noy·95 

Z Z .., 
~ .., 

~ ~ 

t~ s:~ t ClJl 0_ 
U 

0 ~ ~ e c:: c 

I 

1 

2 

3 

4 

JS 

6 

7 

8 

~ 

1( 

11 

12 

13 

14 

H 

16 

17 

18 

19 

20 

~ 
~ <-

~~ 

II 
rg 

CIJ-

I I 

. DlAMETER: lO·inch 

I"'A!':TN'r. DIAMETER: .2.inch ID 

SURFACE EI. 35.8 feet MSL 

TOP OF CASING ELEVATION: 35.51 feet MSL 

SOIL DESCRIPTION 

Ground surface 

See boring log for well MW~1 for soil description. 

Page 10f2 
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HAHN & ASSOCIATES, INC. 
434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT: 

Z 
0 

...J§~ * t'.<Jet:: 
...It'.<J 

...J::J- ~c:l ~~< 
~f-of-o ~~ CIl~ 
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Updated: 7/18196 RAH 
File: 2708 MW-6-32 

2708 

t'.<J 
::E -Eo< 

t'.<J 
(.) 

<-
~ S 
c:/.l Co 

~3' 
t'.<J 
:t: 

I 

I 

I 

MONITORING WELL NUMBER MW·6·32 
OWRD'84239 

HAl LOGGER; 

SAMPLING METHOD; 

DRILLING METHOD; 

EQUIPMENT TYPE 

DRILLER; 
DRILLING CONTRACTOR: 

~~) ~ 
et:: 

>< :> ~ 
'" ~ et:: ~ <-

c:/.l~ t~ ~~ ~ ~~ :t: 0 t'.<J~ c:/.l~ o~ t z et::c:/.l 
et:: Eo< it (.) ::J Eo<::l 

jo ~ t'.<J t'.<J 0 
c:/.l~ 

Eo< ~ c:: Q et:: 
0 

21 

22 

23 

24 

23 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

I 
39 

40 

Rob Ede DRILL DRILL 

Not Sampled START FINISH 

6 114·inch ID Hollow Stem Auger Time: Time: 

B·59 Mobile Drill 11;40 14;00 

Brad James Date: Date: 
Geo-Tech Explorations 9-NoY-95 9-NoY-95 

BORING DIAMETER: lO-inch 

CASING DIAMETER: 2-inch 10 

SURFACE ELEVATION: 35.8 feet MSL 
TOP OF CASING ELEVATION: 35.51 feet MSL 

SOIL DESCRIPTION 

Boring terminated at 32.0 feet bgs 
Monitoring well installed to 32.0 feet bgs 

Materials: 
15 feet 2-inch diameter, 0.020-inch stainless steel slotted 
screen 
5 feet 2-inch diameter stainless steel blank casing 
16 feet 2-inch diameter PVC blank casing 
9.5 50* bags 10120 sand 
12 50* bags bentonite chips 
1 end cap 
1 locking cap 
flush steel monument 
3 guard posts 
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IHAHN & ASSOCIATES, INC. 
1434 NW Sixth Avenue 

IPortland, Oregon 

!( 503) 796-0717 

IPROJECT: 

INorthwest Natural Gas Co. 

IGasco Facility 

IPnrtl,,"~ Oregon 

IPROJECT: 2708 
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Updated: 7/18196 RAH 
File: 2708 MW-6-61 

~ .. 
...l::t: 
::Ja:~ 
rJl e 
~...l Co c::e:;.e 
a:la 
jE-< 

NO 

i 

MONITORING WELL NUMBER MW-6-61 
OWRDI84236 

HAl T ,nr.r. F. R' RobEde DRILL DRILL 

SAMPT,mr. ,~ 

4-inch Core Barrel START FOOSH 

nRILLlNG M~·n1ul.I: 6 1I4-inch ID Hollow Stem Auger Time: Time: 

EQt It'ML.L''!' TYPE B-59 Mobil Drill 8:50 11:45 

DRILLER: Brad James Date: I Date: 
DRILLING CONTRACTOR: 5ko-TechExp!orations 7-Nov-95 7-Nov·95 

~ ~ .. .. ~ c2:! 

~~ td ::r: rnl 0_ t 0 
0 ~ ~ 

;§ c:: ~ 

1 

2< till 
:> 1< 2 

<iIY: 
}I< 3 

<I> 
,1 >: ri 4 

15 

::, t? 
ii It? 6 

L Ii 

> < 7 

... > Ix 
:< r< 8 

9 

1~ 

>J t> 
>: I;; 11 

1< 1< 

IT r? 12 

iA} 13 

i'> 
14 

1~ 

i, ~( 
:'/ i> 16 

f , ,i' .:;< 

17 

:: ~ 
r-

201\J 

l:IU~1.I DIAMETER: lO-inch 

CASING m A MF.'T'F.R· 2-inch ID <-
~~ SURFACE ELEVATION: 35.8 feet MSL 
~ TOP OF CASING ELEVAuuN: 34.50 feet MSL rn-

SOIL DESCRIPTION 

Ground surface 

Surface: concrete. 

II SAND (1.0-5.0 feet bgs) - brown, slightly moist, loose, poorly 

}:::: 
~ded, medium grained, no hydrocarbon odor, slight sheen? 

::}: 
}"': 

,::: 

I 

it 
::::;:: SAND (5.0-10.0 feet bgs) - as above, no hydrocarbon odor, 

slight sheen? 

::) 

:? 

:I} SAND (10.0-16.5 feet bgs) - as above, no hydrocarbon odor, 

:} 
slight sheen? 

I 
I)" 

i}': 

:::) 
:':}: 

{:: {t 
ii: 

.:::.::: SAND (17.5-20.0 feet~) - as above, moist to wet, no 
m: 

:: hydrocarbon odor, no seen, dark grey sand at 19.5 feet bgs. 
:},: 
}( 

?? 
):0: 

Page 10f4 
HAHN AND ASSOCIATES, INC. 

NWT 002712 



I 
I 
I 
I 
i 
] 

] 

] 

i 
i 
I 
] 

] 

] 

] 

] 

] 

] 

IHAHN & ASSOCIATES, INC. 
1434 NW Sixth Avenue 

Portland, Oregon 

~6-0717 
PROJECT: 

.u. ,un,,, .. Natural Gas Co. 

Gasco Facility 

Pnrlhnrl, Oregon 

,'RC-JECT, 2708 

Z 
tI.l", 0 r.. 
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~ .. MS-07 1000 QoI = -: 

115 '" 

If 
] ., -~ 
'3 MS-D8 10151 20.S14 ., ... S34 = . 
;:; 

~ 
~ 

~ 1 
MS-D9 1020 -

23.9 

MS-I0 1040 1.5 

Updated: 7/18196 RAH 
File: 2708 MW-6-61 

14.8 

MONITORING WELL NUMBER MW-6-61 
OWRD.84236 

HAl LOI":GER: RobEde DRILL DRILL 

SAMPLING 4-inch Cor~ Barrel START FINISH 

DRILLlNGM~U1VlJ: 6 ll4-inch ID Hollow Stem Auger 'Time: Time: 

I!oIa!U d'MJ:;N'l' TYPE B-59 Mobil]>rilt 8:50 11:45 

nRTT.U~R- Brad James IDate: Date: 
m: ,TNI': CONTR.Ar.'I'()R· '->eO-leen 7-Nov-95 7-Nov-95 

Z 
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z '" '" ~ ~ 

t6 ~~ 
== ClJl 8- t 

0 r.. r.. e c:: 0 

I " ••. " 30 

r} "".'.'.'!g 

.,' •• " •••• '.. 32 

I;' .'. "',,. 
'. ,.,," 33 

.••• r< 
34 

" .... 3S 

".< '. 

" .••• ', '.> 

';" .'.,," 39 

I 40 

f <-
E-oCIJ <0 

~ ~:g 
CIJ-

il! 

Inn"""T", DlAMETER: lO-inch 

I"" ,m,T", D~AME'l'ER: 2-ine~ID 

I::;Ul(l"Al,;~ ELE'vAuvN: 35,8 feet MSL 
ITOP OF CASING ELEVATION: 34.50 feet MSL 

SOIL DESCRIPTION 

SAND (20.0-24.0 feet bgs) - as above. wet. hydrocarbon odor. 
no sheen. 

SAND (~.0-30.5 feet bgs) - as above. wet, hydrocarbon odor. 
brown product saturated from 28-30.5 feet bgs. also thin silt 
layers. 

SILT (30.5-34.0 feet bgs) - green. stiff. root zones. no product • 
wood fragments. slight sheen? 

SILT (35.0-38.0 feet bgs) - green with brown motting (35.0-
3S.0 feet bgs). olive grey (3S.0-38.0 feet bgs). moist. stiff. root 
zones. no sheen. no product. 

Sandy SILT (38.0-39.0 feet bgs) - olive grey. stilT. no sheen. 

Sandy SILT (39.0-40.0 feet bgs) - olive grey. wet, stilT. 
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HAHN & ASSOCIATES, INC. 
434 NW Sixth Avenue 

Porthuld, Oregon 

503)79~7 

PROJECT: 

NI ... ' Natural Gas Co. 

pasco Facility 

IPortlandJ Oregon 
IPROJE(;'l': 2708 
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Updated: 7/18/96 RAH 
File: 2708 MW~~1 
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MONITORING WELL NUMBER MW-6-61 
OWRDI84236 

IHAI I ()('.r.~R· Rob Ede DRILL DRILL 

I~AMPLING r.u.lnvu: 4-inch Core Barrel START FINISH 

InRJT.LTNGA1~lnvu: 6 1I4-inch ID Hollow Stem Auger Time: ITime: 

1t;~Ult'MENT TYPE B-59 Mobil Drill 8:50 11:45 

InRILLER: Brad James I Date: Date: 
InRTT .. TNGCONTRACTOR:ueo-lecn 7-Nov-95 7-Nov-95 
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IBORING Dw.iE:TER: lO-inch 

ICASINGnTAMETER, 2-inch ID 

ISURFACE ELEVATIO~: 35.8 feet MSL 

ITOP OF CASING EL~' 34.50 feet MSL 

SOIL DESCRIPrION 

SILT (40.0-49.0 feet bgs) - olive grey, moist. medium stiff. 
fine grained sand lenses. no sheen. 

SAND (49.0-52.0 feet bgs) - olive grey, wet, loose. poorly 
graded, fine grained, no sheen. 

SAND (52.0-55.0 feet bgs) - as above. thin. brown silt layers, 
no sheen. 

SAND (55.0~0.0 feet bgs) - as above. thin olive grey silt 
layers, no sheen 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT: 
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Updated: 7/18196 RAH 
File: 2708 MW-6-61 

2708 
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MONITORING WELL NUMBER MW-6-61 
OWRD. 84236 

HAl LOGGER: 

SAMPLING METHOD: 

DRILLING METHOD: 

EQUIPMENT TYPE 

DRILLER: 
DRILLING CONTRACTOR: 

Z ~ .., 
~ 

Z r.l .., 
~ ~ <~ ~ td ~~ ;l: E-om 

== ~~ Q 

ml 
0_ t z 0 ;:J 

0 r.l r.l 0 m-
~ IX: Q ~ 

0 

61 

62 

63 

64 

53 

66 

67 

68 

69 

70 

71 

72 

I 
73 

74 

75 

76 

77 

78 

I 79 

80 

Rob Ede DRILL DRILL 

4-inch Core Barrel START FINISH 

6 114-inch ID Hollow Stem Auger Time: Time: 

B-59 Mobil Drill 8:50 11:45 

Brad James Date: Date: 
Geo-Tech Explorations 7-Noy-95 7-NoY·95 

BORING DIAMETER: lO-inch 

CASING DIAMETER: 2-inch ID 

SURFACE ELEVATION: 35.8 feet MSL 
TOP OF CASING ELEVATION: 34.50 feet MSL 

SOIL DESCRIPTION 

Boring terminated at 61.0 feet bgs 
Boring sampled to 60.0 feet 
Monitoring well installed to 61.0 feet bgs 
Well depth ia 61.0 feet below top of casing 

Materials: 
10 feet 2-inch diameter, 0.010-inch stainless steel 
slotted screen 
35 feet 2-inch diameter stainless steel blank casing 
15 feet 2-inch diameter PVC casing 
1 5011 bags 20/40 sand 
11 5011 bags 10120 sand 
5 5011 bags bentonite chips 
5 ba~ bentonite grout 
1 en cap 
1 locking cap 
Flush steel monument 

• Sample Prefix Number is 2708-951107-
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HAHN &: AR<;:,"lC 'A I'F.S, INC. 

434 NW Sixth Avenue MONITORING WELL NUMBER MW-8-29 
, u. ~: ... ;;!. Oregon OWRD , 84226 

p.:(5~03)1~ 796~-071~·7 ______ ~IHAI~r~.o(,.G~RR.,=--__ --.:R~obl~ Ede~ _______ -l DRILL DRILL 

PROJECT: I~AMPUNG ~-n1UlJ: Not Sampled START FINISH 

'u.~, _~, Natural Gas Co. F1D=RILL=IN..:;.G,.:.; M"=1!i"""ILI1=·U·u,,--: __ 6=-U::...:..c4-i=nch:..:;ID~I= HolI.:..:-ow'..::..:..::. Stem:::,..:= Aug~er __ -tTime: Time: 

Gasco Facility 11!i~UIPMENT TYPE B-59 Mobile Drill 8:30 11:15 

,Oregon Imuu..RR., Brad James I Date: Date: 
PRe fEeT: _2708 Im?TTJ,TNGCONTRACTOR: r. ... _1' .. ~h 26-0ct·95 2&Oct·95 

I ~ .... ..,....,n, 10-inch 
~ ~ 
.... 1 ~ < ("!A~TNn nTAME1'F.R., 2-inch ID 

~~~li~§S~ACEE~~ION; 36.5reetMSL 

§ ~ ~ ~ e ~T:OP:'O:F:'C:AS:IN:G:fE:LEV::ATI:O:N:::3:9.:09:'fe:et:'M:S=L::=:===~ 
~ ~ 

SOIL DESCRIPTION 
-

-
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Updated: 7/18196 RAH 
File: 2708 MW-8-29 

1 

I 
I 

U 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Ground swface 

See boring log for well MW-8-56 for 80i description. 
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HAHN &; ASSOCIATES, INC. 
434 NW Sixth Avenue 
Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT: 
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Updated: 7/18196 RAH 
File: 2708 MW-8-29 

2708 

r.:I g3., 
t..J ...1:;;j 

r.:I <~ ::Jp..~ 
::E p.. erne 

~ ~I~ ~ ~ E= ~- E-<-
::c js 

I 
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I 

MONITORING WELL NUMBER MW-B-29 
OWRD. 84226 

HAl LOGGER: 

SAMPLING METHOD: 

DRILLING METHOD: 

EQUIPMENT TYPE 

DRILLER: 
DRILLING CONTRACTOR: 

~ 0:: ... 
~ 

z ~ 
., 
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., 
<~ 

t:~ ~\~ 
~ ~ ~oo 

::c ~~ Q 
00" o~ t: ~ t..J E-<::J ~ r.:I 00-0 r.:I 0 e 0:: 0 0:: 
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I 
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I 
I 31 

I 
I 32 

33 

I I 34 

I I 
I 135 

I 
.1 36 

37 

38 

39 

40 

RobEde DRILL DRILL 

Not Sampled START FINISH 

6 1I4-inch ID Hollow Stem Auger Time: Time: 

B-59 Mobile Drill 8:30 11:15 

Brad James Date: Date: 
Geo-Tech Explorations 26-Oct·95 26-0ct-95 

BORING DIAMETER: lO·inch 

CASING DIAMETER: 2-inch ID 

SURFACE ELEVATION: 36.5 feet MSL 

TOP OF CASING ELEVATION: 39.09 feet MSL 

SOIL DESCRIPTION 

Boring terminated at 29.0 feet bgs 
Monitoring well installed to 29.0 feet bgs 

Materials: 
10 feet 2-inch diameter, 0.01().inch stainless steel slotted 
screen 
13 feet stainless steel blank casing 
3 feet 2·inch diameter PVC blank casing 
12 50i1 bags 10120 sand 
13 50i1 bags 31B-inch bentonite chips 
1 end cap 
1 locking cap 
above-grade steel monument 
3 guard posta 
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Updated: 7/1&'96 RAH 
File: 2708 MW-8-56 

g: ., 
o ..J~ ~ 

r.l <- ::Jjl.,- s:;ci :E jl., e CIl e 
CIlc.r.l~c. 

E::: Q c. c. CIll <- ~ E-o-

~ j~ 0 e 

MONITORING WELL NUMBER MW-8-56 

>-
~ 

~-
O~ 
0 
r.l 
~ 

DRILL DRILL 

START FINISH 

Time: 

905 1410 

Date: Date: 
25-Oet-95 

Ground surface 

Surface: Silty SAND with gravel- brown. moist, no 
hydrocarbon odor, no sheen. 

25-0<1-95 

Tarry GRAVEL - black, moist, strong hydrocarbon odor,
Jiquied-viscou8 tar from 5-6.5 feet bp. sand and .iIt mix 
from 13.5-10.5 feet bp. 

Silty GRAVEL (10.5-11.5 feet bgaJ - brown and tan motUed, 
some black staining, moist, hydrocarbon odor. 

Silty GRAVEL (12.5-13.0 feet bga) - olive grey. moist, slight 
hydrocarbon odor, no sheen. 

Silty GRAVEL (13.0-14.0 feet bga\ -loose, pieces of brick, 
moist, slight hydrocarbon odor, no sheen. 

No Recovery (15.0-16.0 feet bpJ. 

Silty GRAVEL (16.0-17.0 feet bpJ - black, hydrophobic, 
lampblack?, poor recovery. 

Silty GRAVELC17.5-20.0 feet bgs) - brown. wet, no 
hydrocarbon odor. no sheen, brick and wood fragments. 
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Updated: 7/18196 RAH 
File: 2708 MW-8-56 

t.:l ::s 
E= 

z .. 
~ 

tci 
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e 

MONITORING WELL NUMBER MW-S-56 

>-
P:: 

~~ 
o~ 
Q 
t.:l 
P:: 

DRILL DRILL 

Silty GRAVEL (20.0-22.0 feet bgs) - brown, wet, brick and 
wood fragments, no hydrocarbon odor, no sheen. 

SAND (22.0-25.0 feet bgs) - black, wet, loose, coarse grained, 
lampblack throughout, "hydrocarbon odor, sheen, becoming solid 
and brittle with a slight sheen from 23.0-23.3 feet bgs. 

Tarry SILT (25.0-27.5 feet bga) - black, wet, stiff, mostly tar, 
strong sheen, vegetation throughout sample. 

SILT (27.5-30.0 feet bga) - olive grey, moist, stiff, vegetation, tar 
within root zones, sheen. 

SILT (30.0-35.0 feet bga) - olive grey, moist, stiff, semi-viscous 
tar within root zones. 

Sandy SILT (35.0-40.0 feet bgs) - brown, orange-mottled, moist, 
stiff, tar within root zones. 
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HAHN & A<;t ... nr rATES, INC. 

434 NW Sixth Avenue 
Pn.+land, Oregon 

(503) 796-0717 

PR.O-TEr.'1'· 

~;Ull"'''''~' Natural Gas CO. 

Gasco Facility 

On .. l~n'!. Oregon 

PROJECT: 
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MONITORING WELL NUMBER MW-B-56 
OWRD.84226 

IHAI , f)l".r.FR· Rob Ede DRILL DRILL 

1 <:::HMPT..ING. _~-inch Split"'· .1". t Barrel START FINISH 

IDRILLING'~ 6 1I4-inch ID ~Auger Time: Time: 
1li'0I' u'TYPE _B-59 Mobil Drill 905 1410 

InRTT.LER: Brad James Date: Date: 
I DRILLING CONTRACTOR: ,Geo-Tech inn.q 25-Oct-95 2>Oct-95 
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ISORING ~Il. 
I~A<:::TNI1 D~'l'ER: 2-inch ID 
I<;:TTRli'AI"'F ELEVATION: 36.5 feet MSL 

ITOP OF CASING ELEVATION: 39.13 feet MSL 

SOIL DESCRIPTION 

Sandy SILT (40.0-42.0 feet bgs) - as above. 

SAND (42-42.3 feet bgs) - olive grey, medium grained, black 
product saturated, leas viscous than tar. 

SILT (42.3-42.8 feet bgs) - olive grey, medium grained, black 
product saturated. 

SAND (42.~ feet bp). olive grey, wet, loose, poorly graded, 
medium grained, no product, slight sheen. 

SAND (45.0-47.5 feet bp) - olive grey, wet, loose, poorly graded, 
medium grained. no .heen. 

SAND (47.5-50.0 feet bgs) - olive grey, wet, loose, poorly graded. 
medium grained. BOme thin silt layers, no sheen. 

SAND (50.0-54.0 feet bgs) - as above, no hydrocarbon odor. no 
sheen. 

SAND (54.0-56.0 feet bgs) - as above, no hydrocarbon odor, no 
sheen. 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 
Portland. Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasca Facility 

Portland. Oregon 
PROJECT: 
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Updated: 7/18196 RAH 
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MONITORING WELL NUMBER MW-8-56 
OWRD.84226 

HAl LOGGER: 

SAMPLING METHOD: 

DRILLING METHOD: 

EQUIPMENT TYPE 

DRILLER: 
DRILLING CONTRACTOR: 

Z il: ., >- Z 
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Rob Ede DRILL DRILL 

3-inch Split Spoon/Core Barrel START FrnISH 

6 114-inch ill Hollow Stem Auger Time: Time: 

B-59 Mobil Drill 905 1410 

Brad James Date: Date: 
Geo-Tech Explorations 25-Oct·95 25-0ct·95 

BORING DIAMETER: lO-inch 

CASING DIAMETER: 2-inch ill 

SURFACE ELEVATION: 36.5 feet MSL 

TOP OF CASING ELEVATION: 39.13 feet MSL 

SOIL DESCRIPTION 

Boring tenninated at 56.0 feet bgs 
Boring sampled ID 56.0 feet 
MonilDring well installed ID 56.0 feet bl!" 

Materials: 
10 feet 2·inch diameter. 0.02().inch stainleaa steel slotted 
screen 
40.5 feet 2·inch diameter stainless steel blank casing 
4.5 feet 2·inch diameter PVC blank casing 
11 501 bal!" 10tl0 sand 
26501 baga benlDnite chipe 
1 end cap 
1 locking cap 
above-grade steel monument 
3 guard posta 

• Sample PrefIx Number is 2708-951025-
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MONITORING WELL NUMBER MW-9-29 

>-e<: 
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0_ 
Co) 
w 
e<: 

Ground surface 

Surface: Sandy GRAVEL - grey gravel. olive grey sand. 
moist. non-plastic. well graded. no hydrocarbon odor. no 
sheen. 

Sandy. Silty GRAVEL (2.0-3.0 feet bgs) - brown. moist. loose. non
plastic. well graded. slight hydrocarbon odor. slight sheen. 

SAND (3.0-3.5 feet bgs) - brown. moist. loose. poorly graded. fine 
grained. 
Gravelly SILT (3.5-4.5 feet bgs) - brown. moist. stiff. poorly 
graded. wire present. no hydrocarbon odor. no sheen. 
SAND (4.5-5.0 feet bgs) - brown. moist. loose. poorly graded. fine 
grained. no hydrocarbon odor. no sheen. 

Sandy SILT (5.0~.5 feet bgs) - orange/brown with black and 
blue/grey staining. moist, slight hydrocarbon odor? sheen is 
blue/green in color. 

CONCRETE 

Sandy SILT (11.5-13.0 feet~) - brown. moist to wet. slightly 
plastic. very fine sand. no hyilrocarbon odor. no sheen. 

SILT (13.0-15.0 feet bgs) - brown. moist to wet. stiff. slightly 
plastic, no hydrocarbon odor. no sheen. 

SILT (15.0-15.5 feet bgs) - as above. no hydrocarbon odor. no 
sheen. 

Sandy SILT (15.5-16.0 feet bgs) - brown. moist to wet. slightly 
stiff. no hydrocarbon odor. no sheen. 

SAND with muscovite (16.0-17.0 feet bgs) - brown. wet. no 
L;}';;;;;;;"';';';;;;;l hydrocarbon odor. no sheen. 

['{tJ\] SAND (17.0-18.5 feet bgs) - as above. no hydrocarbon odor. no 
1';"""";""""",";';'1 sheen. 

SILT (18.5-20.0 feet bgs) - brown. moist to wet. stiff. no 
hydrocarbon odor. no sheen. 
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HAHN & ASSOCIATES, INC. 
434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

~ROJECT: 

.~, ..... "~~. Natural Gas Co. 

Gaseo Facility 
in .Oregons -"<-' 
PR(l.llU-:T· 

Z 
0 

..J~;S PI:J& 
..JPI:J 

..J::J< Il<c:l 
wa:E-o 

~~ ~E-ow 
~o 
0 
u 

== 
\ == 

M9-08 
) 

. 
, 

• M9-09 

'. , 

• 
.... , .. , .. 

)i 
•• > == M9-10 

?/ -
> Co 

,'i as 
U 

Updated: 7/18196 RAH 
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MONITORING WELL NUMBER MW·9·29 
OWRD. 84223 

HAl T.()C'.GER: 

RAMPUNG 

mUT.T.TNr. .~ 

. r..\tuu'ror..!"j l' TYPE 

I nRTT.T .F.R· 

InRTT rNG l,;U~ Uu\lo-lUlt: 

.. ~ II ~ '" ~ ~ ESCi5 td g:~ 

i I <0 
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2 100 22 ;:,$~, 
2 100 

9 90 23 : 
3 100 

6 100 24 
16 100 

25 90 23 

5 100 

8 100 26 

12 70 

IJ 3 100 27 

5 100 

12 80 28 ----
29 

I 30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

RobEde DRILL DRILL 

3-inch Split Spoon START FINISH 

6 1I4-inch ID Hollow Stem Auger Time: Time: 

B-59 Mobile Drill 9:30 12:30 

Brad James I Date: Date: 
_Geo-Tech 'Ii'. " .. ,t;"". 23-Oct-95 23-<Jet.95 

[BORING DIAMETER: lO-inch OD 

Ir.ARTNr. DIAMETER: 2-inch 

!gJRFACE ELEVATION: 37.9 feet MSL 
ITOP OF CASING ELEVJUIUN 37.65 MSL 

SOIL DESCRIPTION 

SAND (20.0-24.0 feet bgs) - brown. wet, stiff. fine grained. 
muscovite present 20.0-21.5 feet bgs. no hydrocarbon odor. no 
sheen. 

Sandy SILT (24.0-25.0 feet bgs) - brown. moist to wet, stiff, no 
hydrocarbon odor, no sheen. 

SAND (25.0-26.0 feet bgs) - olive grey, wet,loose, fine grained, no 
hydrocarq:,n odor, no sheen. . 

Sandy SILT (26.0-26.5 feet bgs) - brown, wet, stiff. slighlty 
glastic, no hydrocarbon odor, no sheen. . 

AND (26.7-27.5 feet b~rown. wet, loose, poorly graded. 
medium grained. no hy rbon odor, no sheen. 
SILT (27.5-28.0 feet bgs) - brown, moist to wet. stiff, no 
hydrocarbon odor, no sheen. 

Boring terminated at 29.0 feet bgs 
Boring sampled to 28.0 feet 
Monitoring well installed to 29.0 feet bgs 

Materials: 
10 feet 2-inch diameter, 0.010-inch PVC slotted screen 
18 feet 2-inch diameter PVC blank casing 
1 5041 bags 20/40 sand 
12 50il bags 10120 sand 
10 5041 bags bentonite chips 
1 end cap. 
1 locking cap 
Flush steel monument 

• Sample Prefix Number is 2708-961023-
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HAHN& A~~nrT.a.TES,INC. 
434 NW Sixth Avenue 
Portland. Oregon 

(503) 796·0717 

PROJECT: 

·~u".uw,,~. Natural Gas Co. 

,Gasco Facility 

• Oregon 
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MONITORING WELL NUMBER MW-I0-25 
OWRD.84238 

HAII.OGGER: Rob Ede DRILL DRILL 

I SAMPLING METliuD: Not Sampled START FINISH 

I mULLING Mt;TtiUlJ: 6 1J4·inch ID Hollow Stem Auger Time: Time: 

I!;'OT' ,-!'TYPE B·59 Mobil Drill 9:00 1();00 

I mULLER: _Brad James Date: : Date: 
InR ING r:O~CTOR: ~~.Tech ...... "v.Q_V_ 9·Nov·95 9·Nov·95 

~ ~ ~ 
IRnRTNnD~ 1O·inch 

~ ~ 
., 

ES$ Ic.AF;TNn DLA M~R· ~ ~ 
t~ ~~ ~ ISURFACE E~ ~6.5 feet MSL 

~ ~~ I:; oo~ o~ ITOP OF C~~()~ ~~.22 feet MSL ~ ... ~ 
0 

~ ~ 
oo~ 

e ~ ~ SOIL DESCRIPTION ' 

I ·3 

·2 

·1 Ground surface 

See boring log for well MW·l(}'61 for &oi description. 
1 
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HAHN & ASSOCIATES, INC. 
434 NW Sixth Avenue 
Portland, Oregon 

(5031796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT: 
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MONITORING WELL NUMBER MW·I0-25 
OWRD.84238 

HAl LOGGER: 

SAMPLING METHOD: 

DRILLING METHOD: 

EQUIPMENT TYPE 

DRILLER: 
DRILLING CONTRACTOR: 

Z a:: ., >- Z ~ ~ a:: 
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e=Cil ~ 
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RobEde DRILL DRILL 

Not Sampled START FINISH 

6 l14-inch ID Hollow Stem Auger Time: Time: 

B-59 Mobil Drill 9:00 10:00 

Brad James Date: Date: 
Geo-Tech Explorations 9·Noy·95 9·N.y·95 

BORING DIAMETER: 10-inch 

CASING DIAMETER: 2·inch ID 

SURFACE ELEVATION: 36.5 feet MSL 

TOP OF CASING ELEVATION: 39.22 feet MSL 

SOIL DESCRIPTION 

Boring terminated at 25.0 feet bgs 
Monitoring well installed to 25.0 feet bga 

Materials: 
10 feet 2-inch diameter, O.02O-inch stainleaa steel slotted 
screen 
5 feet 2-inch diameter PVC blank casing 
9 feet stainless steel blank casing 
11 ba'h 10120 sand 
6 501 age bentonite chips 
1 end cap 
1 locking cap 
abov:;rnde steel monument 
3 gu posta 

• Sample Prefix Number is 2708-951109-
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IHAHN & ARo;;nc fATES, INC. 

1434 NW Sixth Avenue 

. u, .''''''', Oregon 

1(503) 796-0717 

IPR0.J.tA.,'T. 

INorthwest Natural Gas Co. 

Gasca Facility 

IPn?tl •• ~, Oregon 
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MONITORING WELL NUMBER MW-I0-61 
OWRD. 84237 

IHAl r I'\l"fO.t:oo RobEde DRILL DRILL 

I",. MOLING ~THUU: 4-inch Core Barrel START FINISH 

Inon I TNt; METHOD: 6 114-inch ID Hollow Stem Auger ITime: ITime: 

IEQUIPM~~ TYPE B-59 Mobil Drill 9:00 12:30 

InRTLLF.JC Brad James IDate: 
InR '.TNt; CONTRACTOR: Geo-Tech........ • .... uW> 1~~:'~-95 8-Nov·95 
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IROOTNfl n """'T't:'D, lO-inch 

ICASING DIAMETER: 2·inch ID 

ISURFACE ELEVATION: 36.5 feet MSL 

ITOP OF CASING ELEVATION 39.33 feet MSL 

SOIL DESCRIPTION 

Ground surface 

Silty Sandy GRAVEL - greylbrown, wet. 

SAND (2.5-3.0 feet bgs) - brown, moist, poorly graded, loose, 
medium grained. 

SAND (3.0-4.0 feet ~black, poorly graded, loose, 
medium grained, hy rbon odor, sheen. 

SAND with gravel (5.0-10.0 feet bga) - black, moist, moderately 
denae, hydrocarbon odor, stron,. shsen, tar from 7-8 foot depth, 
lampblack present?, brick at 8 eet bp. 

Tarry SAND with ~vel (10.0-15.0 feet bp) - wetoozi~tar 
saturated sand an gravel from 10-12 feet bp,very ha tar 
matrix from 12-15 feet bgs. 

Tarry SILT with gravel (15.0-16.5 feet bp) - black, moist, 
oozing tar, silts are saturated with oily tar, silts repel water. 

SAND (17.0-20.0 feet bp) - olive grey, moist to wet, fine grained, 
product saturated (brown), froth via sheen, large piece of wood in 
end of sampling core. 
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MONITORING WELL NUMBER MW·I0·61 

i;; 
~~ 
O~ 
C) 
t<l p:: 

DRILL DRILL 

SAND (20.0-23.5 feet bgs) • brown, wet, loose, poorly graded, 
medium grained, product saturated (oozes out of pore spaces) 

SILT (23.5·25.0 feet bgs)· brown, moist, stilT, root zones, no 
product, no sheen. 

SILT (25.0-30.0 feet bgs). brown, moist, stilT, root zones, some 
black and brown spots (organic looking), no obvious product. 

SILT (30.0-35.0 feet bgs). olive grey with orange spots, , root 
zones, no product, no sheen, poor sample recovery. 

SILT (35.0-40.0 feet bgs)· olive grey to green, root zones, small 
piece of bark, no sheen. 
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MONITORING WELL NUMBER MW-IO-61 

DRILL 

SILT (40.0-45.0 feet bgs) - olive grey to green (transition to gnen 
with depth). moist, stiff. non-plastic. slightly brittle from 44-45 
feet bgs. root zones. bark, sandy silt from 43.5-44 feet bgs. 

SILT (4S.0-47.5 feet bgs) - olive green to 46.5 feet bgs. tan to 47.5 
feet bgs. moist, hard/slightly brittle. no sheen. 

SAND (47.5-53.0 feet bgs) - tan, wet, loose. poorly graded. fine 
grained. no sheen. some muscovite from 50-53 feet bgs. 

Sandy SILT (53.0-57.5 feet bgs) - tan, moist, medium stifT, 
interbedded with fine grained sand. from 55.0-57.5 feet bgs. 

Tree trunk at 57.5 feet bgs lUlTOunded by olive grey sands. 

Silty SAND (57.5-60.0 feet bgs). 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 
Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasca Facility 

Portland, Oregon 
PROJECT: 
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MONITORING WELL NUMBER MW-I0-61 
OWRDt 84237 

HAl LOGGER: 

SAMPLING METHOD: 

DRILLING METHOD: 

EQUIPMENT TYPE 

DRILLER: 
DRILLING CONTRACTOR: 
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Cl)l 15 Q E-<~ 
0 til til 0 

CI)~ 

e ~ Q ~ 
0 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

RobEde DRILL DRILL 

4-inch Core Barrel Sf ART FINISH 

6 lf4-inch ID Hollow Stem Auger Time: Time: 

B-59 Mobil Drill 9:00 12;30 

Brad James Date: Date: 
Geo-Tech Explorations 8-Noy-95 8·NoY-95 

BORING DIAMETER: lO-inch 

CASING DIAMETER: 2-inchID 

SURFACE ELEVATION: 36.5 feet MSL 

TOP OF CASING ELEVATION: 39.33 feet MSL 

SOIL DESCRIPTION 

Boring terminated at 61.0 feet bga 
Boring sampled to 60.0 feet 
Monitoring well installed to 61.0 feet bgB 

Materials: 
10 feet 2-inch diameter, 0.010-inch ot.ainleeo oteel slotted 
ecreen 
5 feet 2-inch diameter PVC blank casing 
45 feet atainleaa .teel blank casing 
1 5041 bBgB 20/40 sand 
11 ba~ 10120 sand 
2 5041 BgB bentonite chips 
5 bags bentonite grout 
1 end cap 
1 locking cap 
abov~de steel monument 
3 gu posta 

• Sample Prefix Number is 2708-951108-

Page 4 of4 
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IHAHN & ASSOr.IATF.~, INC. 

434 NW Sixth Avenue 
Portland, Oregon 

1(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Pnri!"ntl, Oregon 
PRf fReT: 

Z 
0 

* ..:l5~ r.:l~ 
...lr.:l ..:l::l-
~~ ~~~ "",(ij 

~Q CIl
Z 

0 
u 

r-

r-

r-l 

I' 
i~ 

~ ~ 

I 
I 

i~j 
il 
§ 

~ 
:s, •. 

Updated: 7/18196 RAH 
File: 2708 MW-1l-32 

2708 

r.:l 
0 
<~ r.:l ~ e ::s 
~~ E= 

::r: 

~ OJ 

S~~ 
~...l §. 
~ES.e 

j~ 

MONITORING WELL NUMBER MW-11-32 
OWRD. 84232 

HAl , .nr.r.RR.! RobEde DRILL DRILL 

I~"MPI.ING Not Sampled START FINISH 

ImUl.LING 6 114-inch ID Hollow Stem Auger ,Time: Time: 

I "CoT I ,'TYPE B-59 Mobil Drill 1350 1430 

InRTI.LER.: _Brad James Date: Date: 
I nRIU.ING '"'Vi' ll'A,", l"UI<: Geo-Tech, 3·Nov·95 ~y.95 

Z 

.~ 
I BORING Dl8M""",,,, ro-inch 

'" >- oW 

o.l!! ~ '" ESCil I CASING ,2-inch ID ~ td ~~ ISURFACE ELE'/ATlO ... 35.4 feet MSL 
~ ~~ CIlUl o~ 

ITOP OF CASING ELEV ATlON: 38.39 feet MSL ~ 0 ... ::J 
0 r.:l r.:l ~ 

CIl~ 

;§ ~ Q ~ SOIL DESCRIPTION 

-3 

-2 

-1 Ground surface 

1 
See boring log for boring M-ll for lIOiI description. 

2 

3 

4 

5 

6 

_7 

8 

9 

1~ 

11 

12 

13 

14 

15 

16 

17 

18 

I 19 

L 
20 
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HAHN & ASSOCIATES, INC. 
434 NW Sixth Avenue 
Portland, Oregon 

MONITORING WELL NUMBER MW-1l-32 
OWRD.84232 

(503)796·0717 HAl LOGGER: Rob Ede DRILL 

PROJECT: SAMPLING METHOD: Not Sampled START 

Northwest Natural Gas Co. i-=D:.:RI=LLIN=::.:..:G~ME=TH:.=O::.;D::..:,--_--=6:..:1J=-4-.:....:;in::.:ch=-=ID::::....:H:.:.o:.:l:.:lo:..:w~S::..:t:.:.em=-=A=ug=e.:..I" __ --ITime: 

Gasca Facility EQUIPMENT TYPE B·59 Mobil Drill 1350 

Portland. Oregon DRILLER: Brad James Date: 
F.P~R~OJ:::;;E~C~T;:':==~2;;;7;;;:08;:;------f.D=:RI=L:::LIN=G:-C::;O=NTRA=~CT=O::-;R:::-·'--':Ge~o-:':T=e:':c7h~Ex:;:-p7Io-r-at:-:-io-ns------~ 3·Noy·95 

~ I ~ Il: BORING DIAMETER: lO·inch 

...J ~ ] ~ ~ ~ < ~ CASING DIAMETER: 2·inch ID 

Z 
r.:l 0 

* ..J§~ 0 r.:lll: 

~ Ilo '8 t ~ ~:;; ::t: ~ ~ ~ SURFACE ELEVATION: 35.4 feet MSL 
~:;! is: Ul ~ 0 ~ E-o Z Il:~' 

<~ ...Jr.:l r.:l ..J;:l-
~~ ::3 Ilo 5 

~Il:~ ~~ E-o - ~ 0 Ilo:;:' ~ e TOP OF CASING ELEVATION: 38.39feetMSL j ~ ;§ ~ ~ ~ ~, 
~E-o~ e:: 
~Q Ul Z 
0 
I;.) 

.. 

:>-
.···.·F 
"'1--

::t: 

21 

22 

i' =~--~-~r--t_--t_-+_-~ 
I jr-__ ~ __ +-_~ __ -+_~_-r~23~ 

I J +----I'---I---+---+--+_--I 
24 ...•..••. 1 ;j----+---j---j---f--t----i 

.; j---~--::_-i_--i_--i--_i_-25_1 
.~ 8+---~-~r--t_--t_-+_-~ 
.. 1 26 
1 ~~--~-~~-r_--t_-+_-~~ ., ! 
• til ,,:l----+--........,f---+---+--+---I 
2 ~ +-__ ~-~r--+---+--+--+-=2~7 
·i "§ ; -~---4---+---+-----r---+-~ 
8 ~ 28 
~r---~-~~-r_--r_-+--~~ 
o 
e +---~-~r--t_--t_-+_-~ 

1\ 1+---4---+--+-----r---+---+~2~9 
i)r- 30 

I<~ 
I> 1--_ 31 

I
····· 5" I----;..--+--+---+--!--~:..:j 

32 

SOIL DESCRIPTION 

Boring IAlrminated at 32.0 feet bga 
Monitoring well installed to 32.0 feet bga 

Materials: 

DRILL 

FINISH 

Time: 

1430 

Date: 
3·Nov.95 

10 feet 2·inch diameter. O.02O-inch stainless steel slotted screen 
15 feet stainless steel casing 
6 feet 2·inch diameter PVC blank casing 
13 50i1 bags 10120 sand 

Updated! 7/18196 RAH 
File: 2708 MW·ll·32 

33 

34 

36 

37 

38 

39 

40 

12 50i1 bags bentonite chips 
1 end cap 
1 locking cap 
above-grade steel monument 
3 guard poste 

Page 20f2 
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Z 
0 

* ...:I§:s r.:!a:: 
..:Ir.:! ...:1::>-

~~ ~a::~ E--r.;I 
~Q rJlz 
0 
t) 

Updated: 7/18196 RAH 
File: 2708 MW-12-36 

r.:! ~~ 0 
<~ r.:! ;:J1l.~ 

~ 
Il. e gs:;! §. 

~ ~~ a::e-oE' 

j~ :::: 

~ 

~~ 
rn'UI 

~ 
0 

~ 

MONITORING WELL NUMBER MW·12·36 

~ 
[;\~ 
o~ 
0 
r.:! 
a:: 

DRILL DRILL 

Ground surface 

Surface: Sandy GRAVEL, (placed for ground cover) - moist, 
no hydrocarbon odor. no sheen. 

SAND (2.~.5 feet bp) - brown. moist, fine grained, loose, 
some thin silty zones present, no hydrocarbon odor, slight 
sheen. 

SILT (4.5-9.5 feet bp) - moist to wet, olive grey, very soft., 
strong hydrocarbon odor, strong sheen. 

SILT (9.5-14.5 feet bp) - olive grey/green mottled with 
orange spots (oxidized zones), moist, stiff, strong 
hydrocarbon odor, sheen, brown oil-like substance in upper 
2 feet of core. 

SILT (14.5-15 feet bp) - olive grey. brown mottled, stiff, 
strong hydrocarbon odor, sheen via sheen test. 

SAND (15-16.5 feet bp) - brown, wet, fine grained, poorly 
graded, atrong hydrocarbon odor, aheen. 

SILT (16.5-19.5 feet bpI - olive grey and brown mottled, stiff, 
strong hydrocarbon ocfor, sheen via sheen test, stained soil 
from 16.5-17.5 feet bp. 

Page 10r3 
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HAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 
'u ....... .!. Oregon 

(503) 796-0717 

'PROJECT: 

'W. _~, Natural Gas Co. 

IGasco Facility 

IOA .. lftn..l, Oregon 

I PROJECT: 2708 

Z 
0 

* ..l5:s r.:l1X: 
..Jr.:l r.:l ..l::;:l-
~~ ::s ~~e: e:: E-o(.:J 

f2c CIl Z 
0 
I;) 

I:-"'~ I 

U J 

i M12-06 1458 

Ie 

[\ 
I) 

1= 
1= 
i--It~ 

I,"! 
~ M12-07-1510 

~ 

1 

IJ 

II 
[;;l 

~l !M12-08 

== 
i = 
< = 

S 
IM12-09 

Updated: 7/18196 RAH 
File: 2708 MW-12-36 

1530 

1550 

r.:l 
(,) 
<~ Po. e 
~~ 
== 

72.4 

1.0 

0.7 

0.9 

~~ 
ii5Po.e 
r.:l~ ~ 
IX:E-o~ 

j~ 

8.6 

NO 

-

-

MONITORING WELL NUMBER MW·12·36 
OWRD.84224 

I HAl LOGGER: 

1<::" MPI.TNO '''''''TT~n 

Imm.T.TNG MJ:,-rHUU: 

1~0l' .. 'TYPE 

InRTT.T.~R· 

1 nRr~LING CONTI! AC'!'I'n~ 

Z Z § 
<II >-
~ IX: '" <~ ~ 

~~ g;~ 
E-oCll - ~&S O~ ... 

CIl"<1l t ~ (,) E-o::J 
0 t:l r.:l CIl-

::c IX: Q 

Ii k< 
~··t I 21 

'i 
•••••• 

... ~ p 

L 1< ,,',' 
22 

I. 
~\ k 
F I> 23 

LL L 
!1 r< 24 

P. r,,', 25 ii' 
1> [£ " 

I{ I):: 26 

P 1:\:· :: 
L h< 27 

~> Ji : 
28 

: •. : .. 

25 

Ii ~.':'. 3( 

IG b 
t •• ·:·.·.· 1< 3 

1:-r 
fi , ... :; 3~ 

~> I,·';' 

• E .. 33 

34 

: ..... ~> 35 

•..... 12 
.. ', r···: 36 

~ 

37 

38 

39 

40 

RobEde DRILL DRILL 

4-inch OD _Core Barrel START FINISH 

6 l/4-in~ Stem Auger ITime: Time: 

B~59 Mobil Drill 1410 1550 

Brad James 1~:~95 Date: 

Geo-Tech _"OV'Q.'v,1S 23-Oct-95 

IBORING~~ lO-inch 

ICASING m.~~R· ~ID 
ISURFACE ELEVA~ _:3~MSL 

ITOPOFCASING"'T. =~ 

SOIL DESCRIPTION 

SAND (19.5-24.5 feet bgs) - olive ,£:Y. wet, fine Fti!ned, 
sheen on core. hydrocarbon odor. 0088, 1-inch si t layer 
encountered at 21.0 feet bgs. some product staining on silts . 

SAND (24.5-29.5 feet ~) - olive grey changing to brown with 
depth, wet, fine grain • 10088. muacovite present, no 
hydrocarbon odor. no sheen. 

. 

SAND (30.0-34.5 feet bgl) - brown. wet, fine to medium 
grained, loose. no hydrocarbon odor. no sheen, muscovite 
present. 

SAND (34.5-36.0 feet bgs) - brown. wet, medium grained. loose, 
no hydrocarbon odor. no sheen. muscovite present. 

Bedrock encountered at 36 feet bgs (augers grinding on hard 
surface). 

Page 2 of3 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 
Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT: 

Z 
0 

...l~~ * r.:lll: 
...lr.:l 

...l::l- ~r:::I 
~Il:e: ~S ... ~ 
~Q m Z 
0 
(.) 

Updated: 7/18196 RAH 
File: 2708 MW-12-36 

2708 

r.:l 
0 

r.:l <~ 

;:;: ~ 8 

~~ E=: 

::r: 

I 

I 

I 
I 

I 

I 

I 

I 

~ ., 
S~~ 
m~8 
r.:l ~ Co 
Il:e-<.!:-

j~ 

MONITORING WELL NUMBER MW·12·36 
OWRD.84224 

HAl LOGGER: 

SAMPLING METHOD: 

DRILLING METHOD: 

EQUIPMENT TYPE 

DRILLER: 
DRILLING CONTRACTOR: 

Z Il: 
>< Z ~ 

'" '" ~ ~ c:: gSiil td ~~ 
@ 

~ 

t ~?Jl O~ Q 
mOl S ~ 0 e-<::> 

0 r.:l r.:l 0 
m-

e a:: Q Il: 

" 
41 

42 

43 

44 

45 

46 

47 

I 
48 

49 

50 

! 51 

52 

53 

54 

65 

56 

57 

58 

I 
I 59 

I 
I 60 

RobEde DRILL DRILL 

4-inch 00 Core Barrel START FINISH 

6 1I4-inch ID Hollow Stem Auger Time: Time: 

B-59 Mobil Drill 1410 1550 

Brad James Date: Date: 
Gee-Tech Explorations 23-0ct·95 23-Oct-95 

BORING DIAMETER: to-inch 

CASING DIAMETER: 2·inchID 

SURFACE ELEVATION: 35.9 feet MSL 

TOP OF CASING ELEVATION: 38.69 feet MSL 

SOIL DESCRIPTION 

Boring terminated at 36.0 feet bgs 
Boring sampled to 36.0 feet 
Monitoring well installed to 36.0 feet bgs 

Materials: 
10 feet 2-inch diameter, O.OlO-inch PVC slotted screen 
10 feet 2-inch diameter PVC blank casing 
16 501 bags 10flO sand 
14501 bags bentonite chips 
1 end cap 
1 locking cap 
abov:;r:ade steel monument 
3gu P,OSte 

• Sample Prefix Number i. 2708-951023-
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KEY TO BORING LOGS 

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

COURSE 
GRAINED 

SOll.S 

More Than 
Halfis 

Larger Than 
#200 Sieve 

MAJOR DMSIONS 

GRAVELS 

More Than Half the 
Course Fraction is 

Larger Than 
No.4 Sieve Size 

SANDS 

More Than Half the 

Clean Gravels 
With Little or 

No Fines 

Gravels With Over 
12% Fines 

Clean Sands 
With Little or 

No Fines 

GROUP SYMBOLS TYPICAL NAMES 

GW Graded Gravels, Gravel-Sand Mixtures 

GP Graded Gravels, Gravel-Sand Mixtures 

GM ~~iI::;lllty Gravels, Poorly Graded Gravel-Sand-Silt Mixtures 

GC Gravels, Poorly Graded Gravel-Sand-C1ay Mixtures 

SW Graded Sands, Gravelly Sands 

SP r{~~?" «/1i] P'oor1y Graded Sands, Gravelly Sands 

Course Fraction is ~------+----+';;;;:;:;;;;4--------------------~ Smaller Than 

FINE 
GRAINED 

SOll..S 

More Than 
Halfis 

Smaller Than 
#200 Sieve 

No.4 Sieve Size Sands With 
Over 12% Fines 

Sll.TS AND CLAYS 

Liquid Limit Less Than 50% 

Sll..TS AND CLAYS 

Liquid Limit Greater Than 50% 

HIGHLY ORGANIC SOn.s 

LEGEND FOR BOruNG LOGS 

Blank Casing 

II Slotted Screen 

Cement Grout 

Concrete 

Updated: 7/17/96 RBE 
File: Boring Log Key 

Pack 

SM 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Sands, Poorly Graded Sand-Silt Mixtures 

Sands, Poorly Graded Sand-Clay Mixtures 

Silts and Very Fine Sands, Rock F1our. Silty or 
Sands, or Clayey Silts with Slight Plasticity 

Low to Medium Plasticity, Gravelly Clays, 
Clays, Lean Clays 

mcn-e:~lmc Silts, Micaceous or Diatomaceous Fine Sandy or 
Elastic Silts 

~~~SlII1(m~a~dc Clays of High Plasticity, Fat Clays 

and Other Highly Organic Soils 

ABBREVIATIONS 

NA 

NO 

NS 

PAH 

Not Applicable 

Not Detected Above Detection Limit 

Not Sampled 

Polynuclear Aromatic Hydrocarbons 

ppm Parts Per Million 

SPT 

sz. 
y. 

Standard Penetration Test 

Measured Static Water Level in Well 

Estimated Water Level During Drilling 

HAHN AND ASSOCIATES. INC. 

NWT 002736 
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HAHN &: ASSOCIATES, INC. 

1434 NW Sixth Avenue SOn. BORING NUMBER SD-4 
iPortland, Oregon 

1(503) 796-0717 HAl LJI1tiJ:!;~ RobEde DRILL ORILL 

PROJECT: SAMPLING_ME'H1UU: 3.75"00 Oispo.·"hl", Core Barrel START !:"ll'IIll:iH 

Northwest Natural Gas Co. nRTT.T.TNG ~nvu: .~'- lIPush Time: Time: 

Gasco Facility EQU:U-MENT TYPE v ~ attached to barge 9:33 9:50 

IPortland, Oregon nRTT.T.~R· Billt! aworslU Date: Oate: 
IPROJECT#: 27Q~ nRTT.T.TNr CONTRACTOR: Marine !=:"rnnHna Systems 1123196 1123196 

00- ·nTA ~, 3.75-inch G ~ til E-<.5~ (;j ~...J 
.... 

* ~ 0 ...J3e <I) 
CASING OIAMETElt: 3.75-inch til 0:: IC <~ ;:J OJ p. i: til~ ~ ESril ...Jtil C'l 0.. e 

<I) 

o..c:l .... oo::C p. .... 
15~ ::c <0 Slm'FAr.~ ELEVATION: NotS""",rcd .... OOp. til <X c 

~:; ~ Op. - ~ 
0:: 00 

til <~ 0::0.. til <I) OE-< E-<;:J TOP OF r.A!=:TNn ELEVATION: Not Appli~ .. bll; 
oo~ :; j-E-< 

.. tilZ oo~ til .5c:l 0 til 
e:: ::c 0 0::- 0 0 

SOIL OESCRIPI'lON .... 
S0-4-01 12:25' 2.3 1651ND I'J I":·", (I SILT-brown, wet, very soft, roots, sheen, hydrocarbon odor (0"-6") 
S0-4-02 12:30 4.0 - I· f) 1 

(X IL& 
~-4-~_ 12:36 9.5 :'. 1<> 2 Sandy SILT-grey, wet, soft, roots, sheen, hydrocarbon odor (6"-3') 

» l(: 
S0-4-04 12:47 13.6 I: 1>:3 

Sandy SILT with gravel and wood chips-brown, wet, sheen, , .. ' .... 1« hydrocarbon odor (3'-4') 
SD-4-05 12:54 24.3 · k>:':: 1< 4 

I 1\\ 
S0-4-06 13:00 23.4 · I 1\ 5 Sandy SILT with fine grained sand seams-grey, moist, rootlets 

throughout, much v~tative material from 4' to 5', sheen within 
1\' I» sand seams only, hy carbon odor (4'-6') 

SO-4·07 13:30 16.7 1:< !Qi6 
I:: :> ::: ::: 

Silty SAND-grey, moist, fine grained, root fragments, no sheen, 
SD-4-08 13:32 15.6 · I:·::'.: i.: 7 hydrocarbon odor (6'-7') 

I !\> 
SD-4-09 13:36 13.9 - I V{ 8 

;, :,:' lib Silty SAND-as above, many root fragments, no sheen, 
hydrocarbon odor (7'-9.5') 

S0-4-10 13:38 
8D-4·11 13:40 

Updated: 7/10/96 RBE 
File: 2708 8D-4 

12.3 · 
11.6 0.151ND' 

r 

':,':'," :/ 9 
" tL 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

i20 

J 

Page 1 of 1 

* Sample Number Prefix is 2708-960123-

Core collected and sealed 1123196 
Core opened and sampled 1125/96 

BTEX = benzene, toluene, eth~ benzene, xylene 
P AHs = polynuclear aromatic ydrocarbons 
mm = parts per million 

D = non-detect 

Project #2708 
HAHN AND ASSOCIATES, INC. 
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HAHN &; ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECTH: 2708 

<:0 
* en 

~cc: -.. 
It) 

...:I~ C\l 
o..CQ -.. -~:s ~ 

~ 00:J :s Z g:: 

SD-5-01 14:30 

SD-5-02 14:331 

SD-5-03 14:35 1 

SD-5-04 14:40 

S0-5-05 14:45 

SD-5-06 114:50 

SD-5-07 15:001 

SD-5-08 15:05 

S0-5-09 15:10! 

1 

I 

J 1 

1 : 

: 

Updated: 7/10196 RBE 
File: 2708 SD-5 

~ 
0 
<-
0.. e 
ooc. 
Qc. 
<~ 
~ 
::r: 

4.7 

4.4 

3.5 

3.7 

3.4 

9.6 

9.4 

19.0 

17.4 

00-
E-<~-...:I.se 
:J"Ul c. 
00::r:E-
~<>< 
CC:0..~ 

j-E-< ~CQ 
.s 

11BIND 

1 -

-

-

-

-

-

-
1,154/ND 

1 

I 

I 

SOn. BORING NUMBER SD·5 

HAILOGGER: Rob Ede DRILL DRILL 

SAMPLING METHOD: 3.75"OD Disposable Core Barrel START FINISH 

DRILLING METHOD: VibrationlPush Time: Time: 

EQUIPMENT TYPE VibraCore attached to barge 10:23 10:40 

DRILLER: Bill Jaworski Date: Date: 
DRILLING CONTRACTOR Marine Sampling Systems 1l23/96 1l23/96 

~ 
BORING DIAMETER: 3.75-inch 

~ ><...:1 .... 
r: ~~ 

CIl 

~Cii CASING DIAMETER 3.75-inch @ CIl .... >cc: ::r: ~~ SURFACE ELEVATION: Not Surveyed .s O~ 
~ CIl OE-< E-<:J TOP OF CASING ELEVATION: Not Applicable ... ~Z ~ 

oo~ 
0 

0 cc:- Q 
SOIL DESCRIPTION 

i'j ~» ~: SMt Silty SAND-brown, wet,loose,very fine grained, sheen (0··-6··) 
> 6> 1 

/) hV SILT with silty sand lenses-brown, wet, medium stiff, roots, 
strong sheen (6"-2') 

(, ,: 2 ~ML 
ii : ",»: 

1'" ... 
SILT-olive grey, wet, very soft, wood chips at 2', slight sheen (2'-

1 i> :>3 
3') 

'/' ',> Sandy SILT-dark brown, moist, medium stiff, rootlets, manr 
i\ )< 4 woOd fragments and dark grey to black discoloration from 6 to 

, :}, <> 8', sheen (3'-8') 

1< :,/'{' 5 -
1 1/< ?< 

V ':>:< 6 

ii :< 
I} i,,"'::'i'.: 7 

Iii >\ ~ML 
IJ ,> 8 

9 
• Sample Number Prefix is 2708-960123-

10 Core collected and sealed 1l23/96 
Core opened and sampled 1l25/96 

~ 

11 

12 

13 

14 BTEX = benzene, toluene, ethyl benzene, xylene 
PAHs = polynuclear aromatic hydrocarbons 
WIm = parts per million 

15 D = non-detect 

16 

1 17 

18 

1 
19 

! 120 
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HAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 

I Portland , Oregon 

I(S03) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

IPortland, Oregon 
I PROJECT It: 2708 

G r"'l 
* g: 0 r"'l~ LO <~ ..Jr"'l ~ Clo S Clolll ...... Cfla. 

~~ '-' Oa. r"'l <'-' CI.l:::J ~ Z r"'l 
E: :I: 

SD-6-01 lS:46 6.S 

SD-6-02 15:48 14.6 

SD-6-03 15:50 12.0 

SD-6-04 1S:52 6.8 

SD-6-05 15:55 2.6 

SD-6-06 16:0S 4.0 

SD-6-07 16:10 9.1 

SD-6-08 16:13 5.3 

SD-6-09 16:15 3.1 

Updated: 7/10/96 RBE 
File: 2708 SD-6 

! 

I 

CflCij 
E-< .... ~ 
..J-SS 
:::J O! a. 
Cfl:I:.8' 
r"'l<~ 
~Clor"'l 
Ill-E-< 
<!Jill 
..J 0 .... 
10 lIND 

-

. 

-

2.2IND 

I I 

SOIL BORING NUMBER SD-6 

HAl LOGGER: Rob Ede DRILL DRILL 

~AMPT.lNG ME'U1UU: 3.7S"OD ni~nn=hlp, Core Barrel START I''lNlliH 

nRTT.T.TNG r.u.u~vu: Vih,.,.t.inri/Push ITime: Time: 

.t;I.lU ll'~Nl' TYPE Vih,.,.r.n ..... attached to barge 11:02 11:20 

nRTT.LF.R' Billu .... u.~ ... Date: Date: 
nRTT,T,TNI _C_O~(::TOR: _ Marine ~"",nl;na Systems 1/23/96 1/23/96 

Cij Z 
~..J III i: r"'l~ @ III .... >~ :I: c - Or"'l 

~ III OE-< ... r"'lZ 0 
~-

r"'l 
0 0 

"':'j L< 
Ii ki 1 
I( I> 
I',""'> 1< 2 

I: IX 
I').:., 1/3 

\ !> 
I» " 4 
1< 'i: 
I ,<\ 5 

H':'" :>i 
1« »6 

1/ :-: <i 
Ii « 7 

1>< \ 

1'<·' r>i 8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

ItlUKlNI.i DIAMETER: 3.7S-inch 

ICASING DIAMETER: 3.7S-inch <~ 
E-<Cfl 
<0 ISURFACE ELEVATION: Not 
~00 
E-<~ ITOP OF9AS~g_~~~.·I'I0N'=- _N~t A nnH~"hl .. 00'-' 

ISOIL DESCRIPTION 

:: SAND-brown, wet, loose, medium grained, wood fragments, slight 
sheen (0"·1') 

,?: 
IP 

SAND-as above, moist to wet, many wood fragments from 2' to 
2.5' with an associated strong sheen (1'4') 

"""'" 

'8M" Silty SAND-brown, moist to wet, loose, much root material, 
increasing silt content with depth, sheen (4'-S') 

.': .:: : 

"}) 

SAND with interbedded Silts-grey, moist to wet, loose, silts are 
dark grey, moist, soft, root material and sheen in sands only{5'. 
8') 

S1' 
I'I::I'I? 

• Sample Number Prefix is 2708-960123-

Core collected and sealed 1123/96 
Core opened and sampled 1125196 

BTEX = benzene, toluene, eth~ benzene, xylene 
PAlls = polynuclear aromatic ydrocarbons 
ppm = parts per million 
ND = non-detect 

Page 1 of 1 
Project 112708 
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HAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasca Facility 

Portland, Oregon 
PROJECT#: 2708 

co t'il 
* $ 0 t'ill%: <~ ...Jt'il ~ 0.. S 0.. III --.... 000.. 

~:E - 00.. t'il <-oo~ :E t'il - ::c E-o 

SD·7-01 8:32 55.8 

. SD-7-02 8:35 318 

S0-7-03 8:37 5.5 

SD-7-04 8:40 4.6 

SD~-05 9:00 4.1 

~06~0~_ J..!l 

S0-7-07 9:08 2.1 

SD-7-08 9:18 1.5 

SD·7-09 9:23 1.2 

SD.~.10 9:25 1.2' 

i 

Updated: 7/10196 RBE 
File: 2708 SD·7 

00-
E-oS~ 
...J.ES 
;:)(lI 0.. 
oo::cE-
t'il<>< 
I%:o..t'il 
:;j-E-o Sill 
..JO .... 

?I:A.OA/I:; 

-

· 

· 

· 

-

10.91ND 

SOIL BORING NUMBER SD·7 

HAIL ,.,~n. Rob Ede DRILL 1 DRILL 

~AMPUNG M.t:THOD: 3.75·'OD Dionne,,1,1., Core Barrel START 1 FINISH 

nRTT .T.JNG Mranuu: Vib ·roush Time: ITime: 

.t.;IclUU-'M.r.;NT TYPE v: attached to barge 9:33 9:50 

nRTT.T.F.R' Bill Jaworski Date: Date: 
DRILLING CONTRACTOR: Marine SJtmnlin<>; Systems 1/23/96 1123196 

~ t;j ~...J 
... 

<U i: t'il;;: ~ <U .... >1%: ::c c: - Ot'il t <U OE-o .. t'ilZ 0 t'il 
0 1%:- 0 

I", k< 
1< f 1 
k'·<::: t< 
k·::: 1« 2 
V," ~)\. 

I> 1>(· 13 

,',:" I> 
i: t:c 14 
,::> 1« 
\'> 1<> 5 

I> I> 
I::: I:}': ... 6 

1< \J.( 
/ .>i 17 
.\ <) 
<. i\ 8 

I » .. 

k· ': < 9 

r 10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

120 

.nTA 3.75-inch 

r.A~TNr. _DIA1dETER: 3~75:in_ch <~ 
E-oOO 
<0 ISURFACE ELEVATION: N ot ~"1"V .. v~ 
1%:00 
E-o::J ITOP OF r.A~TNI1 ELEVATION' Not Applicable 00-

ISOIL DESCRIPTION 

ML SILT-brown, wet, very soft, no sheen (0"-2") .... ~ 
Tarry, Sandy GRAVEL, black, tar is hard to slightly thlastic, much GP l 
vegetation, rootlets, decreasing tar content with dep ,sheen (2"-

L""~,;"",, 
1') 
SAND, dark grey, medium grained,loose, some tar in matrix, 

~ 
sheen 11'-2') 

Sandy SILT with fine ~ed sand seams-grey, moist, slightly 

~ stiff, rootlets and woo fragments, no sheen (2'-4') 

8M 

Silty SAND-grey, moist, fine grained, bedded brown vetetative 
material, no sheen (4'-6.5') 

""",:"",:,,""'" 

~ Sandy SILT-grey, moist, medium stiff, shell material, root 
fragments, no sheen (6.5'·9') 

* Sample Number Prefix is 2708-960123-

Core collected and sealed 1123/96 
Core opened and sampled 1126/96 

BTEX = benzene, toluene, ethyl benzene, xylene 
P AHs = polynuclear aromatic hydrocarbons 
I{jm = parts per million 

D = non-detect 

Page lofl 
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HAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 

Ip, ~!~.w, Oregon 

I(S03) 796-0717 

PROJECT: 

·~~v Natural Gas Co. 

Gasco Facility 

Pn...-l"n.l. Oreg~ 
PRn.rFr.1'~: 2708 

G ~ 

* fa 0 ~o:: 
...J~ C'l 

<~ 
Q.,~ -- Q., e 

~:s 
..... 000. - o 0. 
~ <-OO~ :s ~ 

E::: ::I: 

SD·8·01 9:S0 14.3 

SD·8·02 9:S2 12.9 

SD.8~~~ 9:S6 12.1 

SD·8·04 10:00 11.9_ 

SD·8·0S 10:03 

SD·8·06 10:lS 

SD'8-Ql10:18 

SD·8·08 10:23 

SD·8·09 10:30 

SD·8·10 10:32 

I 

I 

i 

I 

Updated: 7/10/96 RBE 
File: 2708 SD-8 

12.3 

13.0 

13.8 

30.4 

172.0 

S9.7 

00-
E-<.5~ 
...J.3e 
~ 'til 0. 
OO::I:E-
~<>< 
O::Q.,~ 

j-E-< .5~ 
Q ... 

87SIND 

· 

· 

· 

3,254/2.6 

I 

SOIL BORING NUMBER SD·S 

lHAI Lor.r.RR. RobEde I DRILL I DRILL 

I~AMPT.JNG 3.7S··OD Disposable Core Barrel I START WU'U::it1 

InRTT.T..ING ~'l't1uu: Vibra+ionJ!'1.l.sh Time: Time: 

1.r...quU"MENT TYPE VibraCore attached to b~ 9:33 9:S0 

InRTT.T.~R· Bill Jaworski Date: Date: 
InRTT.T..ING CONTRACTOR: _ Marine ~"mn1ino; Systems 1123196 1123/96 

OJ ><...J Z 
<I) 

E: ~~ ~ <I) ... >0:: C 
O~ 

::I: - r;: <I) OE-< ... ~Z Q ~ 0 0::- 0 

I,,,· .•. l< 
F ?< 1 

.•. ,<,'. >i: 
>.'::: » 2 
>/ > 

1« 1< 3 
co'}::: I}( 

::i:', )i 4 

/ :t 
1<> >\ 5 

!i 1>/ .,,: 
Ii> 6 

:<> In 
>< I) 7 

« I» 
'::- I) 8 
>:) ',: .. :,::,: 

\: r» 9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

,DlAME'l·.r...tt: 3.7S·inch 

ICASING DlAME'l.r...tt: 3.7S·inch <-E-oOO <0 I~TmFAr.E ELEVanON: Not Surveyed 
0::00 
E-<~ ITOP OF r.A~TNr. ELEVATION: Not Ann1i~"hJ .. 00-

ISOIL DESCRIPTION 

Sandy SILT·brown, wet, very soft, some medium grained sand 
lenses, root material, no sheen (0·2') 

/ 
Sandy SILT·as above, some gravel, slight sheen (2'-4') 

Sandy SILT with fine grained sand seams-olive grey, moist, 
medium stiff, rootlets throughout, much vegetative material, 
slight sheen (4'·S') 

.:/} 
.:··::Sp:'·":. SAND-grey, moist, medium grained,loose, wood fragments, 

strong sheen (S'·7') 

,:,,':"':':'}" 
"""?":"/"""":" 

II 
Tarry Sandy SILT·olive grey, moist, stiff, seams of black viscous 
tar and hardened tar (7'·8') 

Sandy SILT·as above, no tar, strong sheen (8'·9') 

• Sample Number Prefix is 2708·960123· 

Core collected and sealed 1123196 
Core opened and sampled 1126196 

BTEX'" benzene, toluene, ethyl benzene, xylene 
PAHs = polynuclear aromatic hydrocarbons 
mm = parts per million 

D = non-detect 

Page 1 of 1 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasca Facility 

Portland, Oregon 
PROJECT#: 2708 

ct) 
* ~ t:<lo:: (C 

...:It:<l C'I 
~r::o ..... 

~ 

~:E ~ 

t:<l oo::J z :E -E-< 

SD-9-01 10:50 

50-9-2 (dup) 10:551 

SD-9-03 10:58 

SD-9-04 11:00 

S0-9-05 11:02 

SD-9-06 111:061 

I 

1 

i 
1 

I 
I 
I 

Uodated: 7/10/96 RBE 
File: 2708 SD-9 

1 

I 

I 

I 
i 

t:<l 
0 
<~ 
~ 8 OOQ., 
ClQ., 
<~ 

t:<l 
::c 

15.8 

13.8 

13.0 

13.4 

17.3 

110 

00-
E-<.5~ 
...:l.88 
::J 01 Q., 
oo::c..9-
t:<l<><= 
O::~t:<l 

j-E-< .5r::o 
0 ... 

125/ND 

94/ND 

-

-
. 

5,471114 

1 I 

1 

1 

I 
I 

I 

I 

I I 
! I 

SOn. BORING NUMBER SD-9 

HAILOGGER: Rob Ede DRIlL DRILL 

SAMPLING METHOD: 3.75"OD Disposable Core Barrel START FINISH 

DRIlLING METHOD: VibrationIPush Time: Time: 

EQUIPMENT TYPE VibraCore attached to barge 13:25 14:00 

DRILLER: Bill Jaworski Date: Date: 
DRILLING CONTRACTOR: Marine Sampling Systems 1/24/96 1/24/96 

~ 
BORING DIAMETER: 3.75-inch 

~ ~...:l 
... 
a> i: t:<l~ @ <~ CASING DIAMETER: 3. 75-inch 

a> E-<OO ... >0:: ::c ~~ SURFACE ELEVATION: Not Surveyed .5 Ot:<l b: a> OE-< E-<::J TOP OF CASING ELEVATION: Not Applicable ... t:<lZ oo~ 
0 t:<l 

0 0::- Cl 
SOIL DESCRIPTION 

~- :1 Lc 

= 
Sandy SILT-brown, wet, very 50ft, some medium grained sand 

,<i 1Yl lenses, root material, no sheen <0-2') 
/ :) 

:,: i> 2 
... i' Gravel-wet,loose, angular, no sheen (2'-3'.5) 
ii i</ 3 GP 

.1> lEL Silty SAND,wet, loose, medium grained, root fragments, strong 
I:·"':" I 4 {sM:t metallic sheen (3.5'-4') 

> I> 
E",~t"" Tarry SAND-wet, medium grained, root fragments, bits of 

.:0". '::':.5 solidified tar, sheen (4'-5') 

6 

7 

I 
8 

1 9 

110 

11 

12 .. Sample Number Prefix is 2708-960124-

Core collected and sealed 1/24/96 
13 Core opened and sampled 1/26196 

i 
14 

15 

16 BTEX = benzene, toluene, eth~ benzene, xylene 
PAHs = polynuclear aromatic ydrocarbons 

1 fJ1m = parts per million 
17 D = non-detect 

I 
1 118 
I I 
I 19 
: , 

: !20 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

503) 796-0717 

,PROJECT: 

INu<~uwt"'. Natural Gas Co. 

IGasco Facility 

Ip""'l~".l. Oreg-on 

IPROJECT#: 2708 

G ~ 
* ~ 0 ~cx: <~ ..J~ ~ 0.. 8 o..c:l .... me.. 

~~ -' 

~ 
Oe.. 

oo~ ~ 
<-' 
~ 

E::: :I: 

~n.l 12:50 2.5 
,::n.lO.0? 112:55 2.4 

'::n.lO.O'-t 113:00 4.4 

,::n.lO.o.:t. 113:05 7.1 

<::n.lO.OI; 113:08 3.6 

~n.l O.On 13:251 3 

SD·10·07 13:281 2.3 

SD·10-08 13:22. 0.6 

SD·10·09 13:30 3.2 

I 
1 
I 

; 

Updated: 7/10/96 RBE 
File: 2708 SD·lO 

1 

I 

; 

00-
E-<.5~ 
..J.38 
;:J 01 e.. 
00:I:E-
~<~ 
CX:0..~ 
c:l-E-< 
j~c:l 

ND1283 

· 

· 

· 
ND/9.6 

SOn. BORING NUMBER SD-IO 

HAIT Steve~nson (FE~ DRILL DRILL 

SAMPLING ME'ntuu: 3.75"OD n;.""."hl •. Co~ START 

nRn.T .TNIt Mranuu: Vib~+;'" ,/P, .h Time: Time: 

EQ~_ 1'1' TYPE n' ~ "t,t"'I'h"rl to barge 15:04 15:30 

nRn,T,'RR· Bill Jaworskl Date: Date: 
nRn .T.TNIt CONTRACTOR: Marine Samnlin.,~ 1/23/96 1123/96 

~ >..J Z 
q) 

~ ~~ ~ q) ... >cx: :I: ..s o~ 
q) OE-< ~ ... ~Z 0 cx: .... ~ 0 0 

1\1 ~,."."'. 
'.:.\ f, 1 
.....•. , ~,.,'.< 

: .... ~'< 12 
I:, ki 
L< [: 3 
I?, Ii 

"'.".'.' 
f:} 14 

I> k; 
I·.· V> 5 

I> h 
I> H/6 

1« h> 
1< F> 7 

J. ri 
8 

19 

10 

11 

12 

13 

14 

1 15 

16 

17 

18 

I 19 

I ,20 

:D~ ~nch 

CASING_ DIAME:TER: ~inch <~ 
E-<OO 

~urv .. v .. rl <0 ~AQE 1=!<E~~' cx: oo 
E-<;:J TOP OF CASING ELEVATION' Not Annl' ·"hl .. 00-' 

SOIL DESCRIPTION 

I SILT-dark brown, wet, 50ft, some medium grained sand lenses, 
some plant material and wood chips, slight hydrocarbon odor 
and sheen from 0 to 0.5 feet <0·2') 

t\ ..:; SAND.wet, loose. medium grained, wood chips. no hydrocarbon 

Ii odor or sheen (2'·3') 

ii.· 
SAND-as above, some gravel, no hydrocarbon odor or sheen (3'· 
5') 

'·8P 
//i •••• 

. 
..., ...•.. SAND· dark brown, loose, medium reained. some silt. wood 
}. chips, slight hydrocarbon odor, no seen (5'·7.5') 

~." ... 

I.·.···· 
........ 

• Sample Number Prefix is 2708·960123· 

Core collected and sealed 1/23/96 
Core opened and sampled 1126196 

BTEX = benzene, toluene. eth~ benzene. xylene 
PAHs = polynuclear aromatic ydrocarbons 
!{1m = parts per million 

D = non-detect 

Page 1 of 1 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

503) 796-0717 

PRO. ,~ 

~". th"~~. Natural Gas Co. 

;Gasco Facility 

Ip~I1land, Orego~ 
IPROJEGTII: 2708 

G Cil 
* ~ 0 Cil~ <~ ...:lCil C'I ~ 8 ~c:l --.... 000.. 

~:E ~ 00.. Cil <~ oo~ :E Cil 
e:: :c 

SD-11-01 13:53 366 

SD-11-02 13:551 34.2 

SD-11-03 14:00 13.3 

SD-11-04 14:03 7.8 

~n_ll_o!; 14:11 6.3 

~n_l _OIl 14:141 12.6 

SD-11-07 14:161 6.3 

I 

i 
1 

Updated: 7/10196 RBE 
File: 2708 SD-11 

I 

00-
E-<.5~ 
...:lEa 
::J 'iii 0.. 
00:CE-
Cil<>< 
~~Cil 

j-E-< .sc:l 
0 .... 

5.6IND 

5691ND 

-

-

-

SOIL BORING NUMBER SD-U 

IHAl T.()(".l1RR· Steve Johnson (FES) DRILL DRILL 

i~AMl>T.JNG M.J!;U1VU: 3.75"OD Core Barrel START FINISH 

inRTT.r .TNt! ME'U1VU: '''L ,ID.,.h ITime: Time: 

iEI"tuLr.M..r.f'jl' TYPE '''iu .. '(;u.~ a.ttacl> .. tI to "-arg~ 16:00 16:25 

:nRTT.T.FR' Bill :;."u.~_ 'Date: Date: 

nRTT.T.TNt! CONTRACTOR: _ Marine ~"mn1ina Systems 1/23/96 ~23196 

ca ~...:l 
Z 
III i: Cil~ ~ III .... >~ i::: :c - OCil 
~ III OE-< ... CilZ 0 Cil 

0 ~- 0 

k"':' 
"'. 1 

I>:' /. 
".,: l 2 

'.'. ~> 
I·" .. ·. r<3 
i t(· 
I~ k: c 4 

1< ~>. 
i""} r: 5 
.,.:., .«, 
<,,> 6 

7 

8 

9 

i 
1 lO 

I 
11 

12 

13 

14 

15 

16 

17 

118 
I 

119 
I 
I 

! I 20 

ItiORING DIAMETER: 3.75-inch 

ICASING DIAMETER: 3. 75-inch <~ E-<oo 
<0 ISURFACE ELEVATIO~ Not Surveyefl 
~oo 
E-<::J ITOP OF CASING ELEVATION: Not Applicable 
oo~ 

SOIL DESCRIPl'ION 

I··i.: •••• ~~.::·.· ••. SAND-brown, wet, loose, medium grained, wood chips on 
surface, hydrocarbon odor, sheen (0'-1') 

r~ SILT-dark brown, stiff, medium grained sand lenses, strong 
hydrocarbon odor and sheen (1'-2') 

I:'> {/ ::}") 
I:: :' ::::? SAND-dark brown, loose, medium grained, some silt, wood 

chips, hydrocarbon odor and sheen (2'-3') 
~:::::' ........ :::'::::::'. 

[, :,~" .. :' SAND- as above, no wood chigs, brick fragments from 5' to 5.5', 
I) :} :,)} slight hydrocarbon odor, no seen, (3'-6') _ 

,',:':::: .... } 

1/ ':} }}~ 

""""""".",. 

• Sample Number Prefix is 2708-960123-

Core collected and sealed 1123196 
Core opened ans sampled 1126196 

BTEX = benzene, toluene, ethyl benzene, xylene 
PAHs = polynuclear aromatic hydrocarbons 
~m = parts per million 

D = non-detect 

Page 1 of 1 
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HAHN & ASSOCIATES, INC. 

1434 NW Sixth Avenue 

Portland, Oregon 

Ie 503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

IPortland, Oregon 
IPROJECT#: 2708 

co 
"'" * $ 0 "'"c:: <~ ...:I"," C'I 0.. 8 o..~ .... ..... 000-

~::E - 00-

"'" <-C1J~ ::E 
"'" E= := 

SD-12-01 10:40 0,0 

SD-12-02 10:451 0,0 

SD-12-03 110:501 0.3 

SD-12-04 11:00 I 0.1 

!'In_12_0!\ 11:051 0.0 

SD-12-06 11:081 0.0 

8D-12-07 11:25 0.0 

SD-12-08 11:28. 0.3 

SD-12-09 11:41 0.6 

I 
SD-12-10 11:45 0.9 I 
!'In-t2_1t 11:50 3.0 1 

I 

Updated: 7/10196 RBE 
File: 2708 SD-12 

1 

I 
1 

! 
i 

00-
E-o!l~ 
...:128 
:J 'Ul 0-
C1J:="e. 
"'"<>< C::o.."," 
~-E-o !l~ 
...:12 

0.72IND 

8.4IND 

. 

SOIL BORING NUMBER SD·12 

IHAIL Steve Johnson (FES) DRILL DRILL 

1 ElAMPLINr. 3.75"OD n;oM.~hl •. Core Barrel !ST~_ FINISH 

InRyu.INO Mt<TtlUJ.J: v lIP. .~ ,Time: ITime: 

!"1'TYPE V .... attached to barge 9:01 9:30 

InRTT.Y.F.R· Bill·Y"wnrQ1ci Date: Date: 
Imm.T.Thl'r! CONTRACTOR: Marine >:", ... n1; n o: Systems 1124/96 1124196 

<a ~...:I 
Z 

Q) 

f: "'"~ ~ Q) .. >c:: := I:: - 0"," 
~ Q) OE-o .. 

"'"Z 0 

"'" 0 c::- 0 

>. L>.> 
e iUi 1 
) I> 

••••••••• 
• « 2 

/ .... !/ 
}< I» 3 
/ 1< 
< 1>< 4 

> i:· 
i Iii 5 

> I·· 
< ...• 1/ 6 

/ I> 
I ..... / 1>+ 7 

........... .: : I····:··.·.· 
>. I'. 8 

.... I.·.·.·.·.·· 
•••••• I> 9 
....... Ii' 

....... F···· 10 

11 

12 

13 

1 
14 

15 

16 

17 

18 

119 

1 
, 120 

iDIAME'nac 3,75-inch 

~A>:INO DIAMETER: 3.75-inch <~ 
E-oCIJ 
<0 !SURFACE ELEVATION: Not 
1l::00 
E-o:J ITOP OF CASING ELEVATION: Not Ann];,.",hl .. 00-

ISOIL DESCRIPTION 

Silty SAND-gray, wet,loose, fine grained, no hydrocarbon odor, 
no sheen (0'-1') 

Silty SAND-as above, wet, wood chips from 2' to 3', slight 
hydrocarbon odor, no sheen (l' .. n 

~ odor, no sheen (4'-5.5') 
~ C1"" ,n .. "'h ,",y, ~"",,~ ,ilt, '''''"'', "' hyd"""",,n 

~ Sandy SILT· light brown, moist, no hydrocarbon odor, no sheen 
(5.5'-8') 

~ 
.................... 

SAND,li~ht brown, moist, fine grained,no hydrocarbon odor, no ~ ................ ..:;..:;. 

t:· ..... ~.; .. ,:· 
sheen, (8. -10') 

ki.· 

* Sample Number Prefix is 2708-960124· 

Core collected and sealed U24196 
Core opened and sampled 1126.196 

BTEX = benzene, toluene, ethyl benzene, xylene 
PAHs = polynuclear aromatic hydrocarbons mm = parts per million 

D = non-detect 

Page 1 of 1 
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HAHN &: ASSOCIATES, INC. 

434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

PROJECT: 

Northwest Natural Gas Co. 

Gasco Facility 

Portland, Oregon 
PROJECT II: 2708 

co 
"'" * 0") Co) 

"'"~ (0 <-...:l"," C"\1 0.. S o..~ ..... ..... 000. 
~::E ~ Clo. 

"'" 
<~ 00::J ::E Z "'" E=: ::c 

SD-13-01 10:10 0.7 

1 
SD-13-02 110:15 i 2.4 

SD-13-03 110:20 

SD-13-04 110:25 

1 

1 

i 

I 

1 

I 
i 

1 

I 

, 
I 

i 
-I 

Uodated: 7/10196 RBE 
File: 2708 SD-13 

4.5 

5.8 

I 

I 

1 

I 

I 
I 
1 

I 
1 
I 
! 
I 
I 

I 

00-
E-<S~ 
...:l.ES 
::J 'til 0. 
oo::c,e. 
"'"<~ 
~o.."," 
:;j-E-< S~ 
...:l.E 

1.4IND I 
I 

-

-

-

I 

1 

1 

1 

1 
I 

I 

I 
I 

1 

I 
i I 
I 

I ! 

SOIL BORING NUMBER SD-13 

HAILOGGER: Steve Johnson (FES) DRILL DRILL 

SAMPUNG METHOD: 3.75"00 Disposable Core Barrel START FINISH 

DRILLING METHOD: VibrationlPush Time: Time: 

EQUIPMENT TYPE VibraCore attached to barge 9:43 10:15 

DRILLER: Bill Jaworski Date: Date: 
DRILLING CONTRACTOR: Marine Sampling Systems 1124/96 1124/96 

BORING DIAMETER: 3.75-inch 
~ 

<;i 
E;;...:l 

... 
i: '" CASING DIAMETER: 3.75-inch 

"'"~ ~ 
<~ 

'" E-<OO ... >~ ::c <0 SURFACE ELEVATION: Not Surveyed C - 0"," t ~OO 

'" OE-< E-<::J TOP OF CASING ELEVATION: Not Applicable .. "'"Z "'" 
oo~ 

0 0 ~- Cl 
SOIL DESCRIPrION 

I l) i·::::.~,~:' .. I:I·: Silty SAND-dark brown to gray, wet, loose, fine grained, no 

Ii' : <>:: 1 hydrocarbon odor, no sheen (0'-1') 

I"'·" '\ I 1« ( 2 
sandy Sll..T-dark brown to gray, roots from l' to 2,large wood 
chips from l' to 3', slight hydrocarbon odor from 2' to 3', no sheen 

V·',< >,,'.0.;. (1'-3') 

It )(3 

[":::1 [L ::: SP( SAND-dark gray, medium grained, hydrocarbon odor, no sheen 

4 
(3'-3.5') 

5 

6 

7 

8 

9 .. Sample Number Prefix is 2708-960124-

10 Core collected and sealed 1/24/96 
Core opened and sampled 1126/96 

11 

I 12 

13 

BTEX = benzene, toluene, ethyl benzene, xylene 14 PAHs = polynuclear aromatic hydrocarbons 
~m = parts per million 

15 D = non-detect 

16 

17 

18 

I .19 

I 
120 ! 
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HAHN & ASSOCIATES, INC. 

434 NW Sixth Avenue 

nu. ~! .... ;!, Oregon 

503) 796-0717 

PROJECT: 

INorthwest Natural Gas Co. 

Gaseo Facility 

Pnrthn<l Oregon 

PROJECT#: 2708 

G 
* ~ t:<:l~ LO ..:It:<:l ~ Q..a:l .... 

~::a -t:<:l 
oo~ ::a 

e::: 

SD·14·01 9:00 

SD.14-02 9:10 

SD·14-03 9:20 

SD·14-04 9:25 

SD·14-05 9:35 

SD·14-06 9:40 

SD·14·07 9:50 

SD_14.0R 9:55 

sn_l . .I)Q 10:00 

I 
I 
1 
I 
[ 

Updated: 7/10/96 RBE 
File: 2708 SD-14 

I 
I 

t:<:l 
0 
<~ 
0.. S 
ooc. 
r::lc. 
<-
t:<:l 
::I: 

0.1 

1.5 

1.8 

2.4 

0.5 

0.2 

0.4 

5.8 

00-E-S_ 
..:l.3S 
;:J Cil c. 
00::I:.8 
t:<:l<>< 
~o..t:<:l 

j-E-!la:l 
.3 

0.151ND 

. 

181/ND 

SOIL BORING NUMBER SD-14 

HAl T.~"''''''''T>· Steve~nson (FES) DRILL DRILL 

'SAMPLING ~-n1UU: 3.75"OD"'· L 1. , Core Barrel START l'um:i!i 

Imm.T.mr. Ml!.~~_: ·,"i!;.Q", .... lIPush Time: Time: 

EQUll'~NT TYPE ·,"i~'QGv." "tbrhp<l to barge 12:16 12:25 

nRTT.T .RR· Bill J;" ,u.~ .... [Date: Date: 
DRILLmr. CONTRACTOR: Marine : Systems 1124196 1/24/96 

~ ca ~..:l 
.... 
Q) 

t: @ t:<:l~ Q) .... >~ ::I: .s Ot:<:l 5: Q) OE-< .. t:<:lZ t:<:l 0 
0 ~- r::l 

I."',· t> 
Ii.> :. ... t 1 

I·.'.' k) 
1,\ V}\ 2 

Ii r)i 
I Vi 3 

I> k? 
Ii >< 11 
Ii /) 
1\ /" ~ 
1< <i 
Ii .i< 16 

I> </ 
i< ,I.', 17 
.' .... , ... 

• 

Z, \) 8 

>. > 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

119 

i20 

IlSUlUNli DIAMETER: 3.75·inch 

CASING DIAMETER: 3.75·inch <-E-oo 
SURFACE ELEVATION: NotS .... ,,,,cd ~?A 
TOP_()!'CASING ELEVATION: Not Annli~"hl~ E-<;:J 

00-

SOn. DESCRIPTION 

I 
SILT·dark brown, wet, root material, no hydrocarbon odor, no 
sheen (0'.1') 

SILT·as above, some fine grained sand lenses,no hydrocarbon 
odor, no sheen (1'·2') 

,..: . Silty SAND·medium grained, large wood chips, no hydrocarbon 
. ,. • odor, no sheen (2'·3.5') 

:·:.:1 Silty SAND·fine grained, small wood chips, no hydrocarbon 

V, wood fragments from 5' to 6', shell fragments from 6' to T, 
decaying wood odor, no hydrocarbon odor, no sheen (4'-7.5') 

!(sp SAND, ~t brown, ,moi;>t, medium grained, no hydrocarbon 
odor, no seen, (7.5. -8.5 ) 

• Sample Number Prefix is 2708·960124· 

Core collected and sealed 1124/96 
Core opened and sampled 1125/96 

BTEX = benzene, toluene, ethbl benzene, xylene 
PARs = polynuclear aromatic ydrocarbons 
Wlm = parts per million 

D = non-detect 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RYFS Project No.: 2708 

~=-~~---------Client Name: Northwest Natural Gas Company Identification: MW-I-22 
Analysis By: RBE 

Run Date: 3/28/96 
Riser Pipe Diameter: 

Intake Diameter: 
Intake Length: 

Saturated Column Length: 
Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0.00 13.54 
2) 0.01 13.54 
3) 0.02 13.54 
4) 0.03 13.54 
5) 0.03 13.55 
6) 0.04 17.09 
7) 0.05 17.19 
8) 0.06 15.97 
9) 0.07 16.31 

10) 0.08 16.70 
11) 0.08 16.48 
12) 0.09 16.24 
13) 0.10 15.96 
14) 0.11 15.79 
15) 0.12 15.61 
16) 0.13 15.49 
17) 0.13 15.38 
18) 0.14 15.30 
19) 0.15 15.22 
20) 0.16 15.18 
21) 0.17 15.14 
22) 0.18 15.12 
23) 0.18 15.09 
24) 0.19 15.08 
25) 0.20 15.07 
26) 0.21 15.05 
27) 0.22 15.04 

Updated: 4/16/96 RBE 
MW-I-22 

100 
~~~~ ~ ~~~~~~~~~~~~~~~~~ ~ ~ 

0.167 feet 
................ -.- ............. -.- ....... -- .... 

10 
............... -I ................. ,- ............... 

0.923 feet 
1 , ~! !!ll!! !lil!l!~ !l! l: 10 feet 

5.73 feet 0 .i~~!ii :c 0.1 ....... 
13.52 feet :c 

0.01 • 5.73 feet 

~ iii i i!TI iii! mmWi it 101 Min I to 
0.001 

126 Max 14C 
3 1 to 9 0.0001 

................ .., ................ ,- ................ 
---_ .. ---------- -'- ----- -_ .. 

3.52E-Ol fUday Time 

0.009 
Drawdown/up Line Fit To Regression On 

feet LN(Yt) LN(Yt) 
0.02 -3.817 1.558 
0.02 -3.817 1.555 
0.02 -3.817 1.552 
0.02 -3.817 1.549 
0.03 -3.689 1.546 
3.57 1.272 1.543 
3.67 1.301 1.540 
2.45 0.894 1.537 
2.79 1.025 1.534 
3.18 1.157 1.531 
2.96 1.085 1.528 
2.72 1.002 1.525 
2.44 0.893 1.522 
2.27 0.818 1.519 
2.09 0.738 1.516 
1.97 0.677 1.513 
1.86 0.620 1.510 
1.78 0.578 1.507 
1.70 0.531 1.504 
1.66 0.508 1.501 
1.62 0.481 1.498 
1.60 0.468 1.495 
1.57 0.451 1.492 
1.56 0.443 1.489 
1.55 0.435 1.486 
1.53 0.427 1.483 
1.52 0.421 1.480 

HAHN AND ASSOCIATES. INC. 
Page lof4 
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28) 0.23 

29) 0.23 

30) 0.24 

31) 0.25 

32) 0.26 

33) 0.27 
34) 0.28 
35) 0.28 
36) 0.29 
37) 0.30 
38) 0.31 
39) 0.32 
40) 0.33 
41) 0.33 
42) 0.35 
43) 0.37 
44) 0.38 
45) 0.40 
46) 0.42 
47) 0.43 
48) 0.45 
49) 0.47 

50) 0.48 
51) 0.50 
52) 0.52 
53) 0.53 
54) 0.55 
55) 0.57 
56) 0.58 
57) 0.60 
58) 0.62 
59) 0.63 
60) 0.65 
61) 0.67 
62) 0.68 
63) 0.70 
64) 0.72 
65) 0.73 
66) 0.75 
67) 0.77 
68) 0.78 
69) 0.80 
70) 0.82 
71) 0.83 
72) 0.85 
73) 0.87 
74) 0.88 

Updated: 4/16/96 RBE 
MW-I-22 

15.03 

15.02 

15.01 

15.01 

15.01 

15.00 

15.00 
14.99 

14.99 
14.98 

14.98 

14.98 
14.98 

14.97 
14.96 
14.96 
14.95 
14.95 

14.95 

14.94 

14.94 

14.94 

14.93 

14.93 

14.92 

14.92 
14.92 

14.91 
14.91 

14.90 

14.90 
14.90 

14.90 
14.89 
14.89 

14.89 
14.89 

14.88 
14.88 

14.88 

14.88 
14.87 

14.87 
14.87 

14.86 
14.86 

14.86 

1.51 0.414 1.476 
1.50 0.408 1.473 
1.49 0.401 1.470 
1.49 0.399 1.467 
1.49 0.395 1.464 
1.48 0.391 1.461 
1.48 0.389 1.458 
1.47 0.387 1.455 
1.47 0.385 1.452 
1.46 0.380 1.449 
1.46 0.378 1.446 
1.46 0.376 1.443 
1.46 0.376 1.440 
1.45 0.372 1.437 
1.44 0.367 1.431 
1.44 0.365 1.425 
1.43 0.360 1.419 
1.43 0.358 1.413 
1.43 0.356 1.407 
1.42 0.352 1.401 
1.42 0.350 1.395 
1.42 0.347 1.389 
1.41 0.343 1.383 
1.41 0.341 1.377 
1.40 0.339 1.371 
1.40 0.336 1.365 
1.40 0.334 1.359 
1.39 0.331 1.353 
1.39 0.329 1.347 
1.38 0.325 1.341 
1.38 0.325 1.335 
1.38 0.323 1.329 
1.38 0.321 1.323 
1.37 0.318 1.317 
1.37 0.316 1.311 
1.37 0.313 1.305 
1.37 0.311 1.299 

1.36 0.309 1.293 
1.36 0.307 1.286 
1.36 0.307 1.280 

1.36 0.304 1.274 
1.35 0.302 1.268. 
1.35 0.299 1.262 
1.35 0.297 1.256 
1.34 0.295 1.250 
1.34 0.295 1.244 

1.34 0.293 1.238 

HAHN AND ASSOCIATES. INC. 
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75) 0.90 
76) 0.92 
77) 0.93 

78) 0.95 
79) 0.97 
80) 0.98 
81) 1.00 
82) 1.20 
83) 1.40 
84) 1.60 
85) 1.80 
86) 2.00 
87) 2.20 

88) 2.40 
89) 2.60 

90) '2.80 

91) 3.00 
92) 3.20 
93) 3.40 
94) 3.60 
95) 3.80 
96) 4.00 
97) 4.20 
98) 4.40 
99) 4.60 

100) 4.80 
101) 5.00 
102) 5.20 
103) 5.40 
104) 5.60 
105) 5.80 
106) 6.00 
107) 6.20 
108) 6.40 
109) 6.60 
110) 6.80 
111) 7.00 
112) 7.20 
113) 7.40 
114) 7.60 
115) 7.80 
116) 8.00 
117) 8.20 
118) 8.40 
119) 8.60 
120) 8.80 
121) 9.00 

Updated: 4/16196 RBE 
MW-I-22 

14.86 

14.85 

14.85 

14.85 

14.85 

14.85 
14.84 
14.82 

14.79 

14.77 

14.75 
14.72 

14.70 

14.68 

14.66 

14.64 
14.62 

14.60 
14.57 

14.55 
14.53 
14.49 

14.46 

14.43 
1439 

14.33 

14.28 
14.22 

14.18 
14.14 

14.10 

14.06 

14.03 

13.99 
13.96 

13.93 
13.91 
13.88 

13.85 

13.83 

13.81 
13.79 

13.77 

13.75 
13.73 
13.72 

13.70 

1.34 0.290 1.232 

1.33 0.287 1.226 

1.33 0.285 1.220 

1.33 0.285 1.214 

1.33 0.285 1.208 
1.33 0.283 1.202 
132 0.281 1.196 
1.30 0.259 1.124 
1.27 0.241 1.051 
1.25 0.222 0.979 
1.23 0.204 0.906 
1.20 0.183 0.834 
1.18 0.167 0.762 

1.16 0.148 0.689 
1.14 0.132 0.617 
1.12 0.112 0.545 
1.10 0.094 0.472 
1.08 0.074 0.400 
1.05 0.051 0327 
1.03 0.030 0.255 
1.01 0.005 0.183 
0.97 -0.027 0.110 
0.94 -0.061 0.038 
0.91 -0.091 -0.035 
0.87 -0.140 -0.107 

0.81 -0.212 -0.179 

0.76 -0.281 -0.252 
0.70 -0351 -0.324 
0.66 -0.416 -0396 

0.62 -0.485 -0.469 

0.58 -0.548 -0.541 
0.54 -0.616 -0.614 
0.51 -0.683 -0.686 

0.47 -0.753 -0.758 
0.44 -0.816 -0.831 
0.41 -0.892 -0.903 
039 -0.955 -0.976 

0.36 -1.030 -1.048 

0.33 -1.106 -1.120 

0.31 -1.174 -1.193 

0.29 -1.238 -1.265 

0.27 -1.317 -1.337 

0.25 -1.390 -1.410 

0.23 -1.470 -1.482 

0.21 -1.542 -1.555 
0.20 -1.614 -1.627 
0.18 -1.698 -1.699 

HAHN AND ASSOCIATES, INC. 
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122) 9.20 
123) 9.40 
124) 9.60 
125) 9.80 
126) 10.00 
127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 
132) 16.00 
133) 17.00 
134) 18.00 
135) 19.00 
136) 20.00 
137) 21.00 
138) 22.00 
139) 23.00 
140) 24.00 

Updated: 4/16/96 RBE 
MW-I-22 

13.69 
13.67 
13.67 
13.65 
13.64 
13.59 
13.56 
13.54 
13.52 
13.50 
13.50 
13.49 
13.49 
13.48 
13.48 
13.48 
13.47 
13.47 
13.47 

0.17 -1.772 -1.772 
0.15 -1.871 -1.844 
0.15 -1.931 -1.917 
0.13 -2.025 -1.989 
0.12 -2.096 -2.061 
0.07 -2.631 -2.423 
0.04 -3.124 -2.785 
0.02 -4.017 -3.147 
0.00 - -3.509 
0.02 -4.135 -3.871 
0.02 -3.772 -4.233 
0.03 -3.442 -4.595 
0.04 -3.352 -4.957 
0.04 -3.170 -5.319 
0.04 -3.101 -5.680 
0.04 -3.101 -6.042 
0.05 -3.037 -6.404 
0.05 -3.037 -6.766 
0.05 -3.037 -7.128 

HAHN AND ASSOCIA 1ES, INC. 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RYFS Project No.: 2708 -----------------Client Name: Northwest Natural Gas Company Identification: MW-2-32 

Analysis By: RBE 
Run Date: 3/28/96 

Riser Pipe Diameter: 0.167 feet 
Intake Diameter: 0.923 feet 

Intake Length: 10 feet 
Saturated Column Length: 13.75 feet 

Water Table Depth: 19.59 feet 
Aquifer Thickness: 13.75 feet 

Line Fit Starting No.: 15 Min 1 to 
Line Fit Ending No.: 81 Max 13~ 

Specify Output Units: 3 1 to 9 
Hyd. Cond., K(h): 3.41E+OO ft/day 

Error of Fit: 4.684 
Meas. Time Field Meas. Drawdownlup 

# minutes feet feet 
1) 0.00 19.57 0.02 
2) 0.01 19.57 0.02 
3) 0.02 19.57 0.02 
4) 0.03 19.57 0.02 
5) 0.03 19.57 0.02 
6) 0.04 19.57 0.02 
7) 0.05 19.57 0.02 
8) 0.06 24.08 4.49 
9) 0.07 23.45 3.86 

10) 0.08 22.84 3.25 
II) 0.08 23.46 3.87 
12) 0.09 23.22 3.63 
13) 0.10 22.90 3.31 
14) 0.11 22.57 2.98 
15) 0.12 22.28 2.69 
16) 0.13 21.99 2.40 
17) 0.13 21.64 2.05 
18) 0.14 21.41 1.82 
19) 0.15 21.15 1.56 
20) 0.16 21.00 1.41 
21) 0.17 21.02 1.43 
22) 0.18 20.87 1.28 
23) 0.18 20.65 1.06 
24) 0.19 20.56 0.97 
25) 0.20 20.49 0.90 
26) 0.21 20.42 0.83 
27) 0.22 20.38 0.79 

Updated: 4/16/96 RBE 
MW-2-32 

0 ::r: :c 

. 

100 -r ••••••••• , •.••••• ",., ••• , 
: : : : ~ ::::::.:::::: ~ : ~ ~ : : 

0.001 

0.0001 

Line Fit To 
LN(Yt) 

-3.963 
-4.135 
-4.135 
-4.135 
-3.963 
-4.135 
-4.135 
1.502 
1.351 
1.177 
1.354 
1.290 
l.l97 
1.092 
0.988 
0.876 
0.717 
0.599 
0.443 
0.344 
0.357 
0.245 
0.057 

-0.034 
-0.101 
-0.182 
-0.236 

.......... -, ............ j ... - ....... ., 

~ ~ ~ ~ ~ ~:~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
............ -.- ............ j ... - ....... ., 

Time 

Regression On 
LN(Yt) 

0.420 
0.397 
0.374 
0.351 
0.328 
0.306 
0.283 
0.260 
0.237 
0.214 
0.191 
0.168 
0.145 
0.123 
0.100 
0.077 
0.054 
0.031 
0.008 

-0.014 
-0.037 
-0.060 
-0.083 
-0.106 
-0.129 
-0.152 
-0.174 
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28) 023 
29) 023 
30) 024 
31) 025 
32) 0.26 
33) 0.27 
34) 0.28 
35) 0.28 
36) 0.29 
37) 0.30 
38) 0.31 
39) 0.32 
40) 0.33 
41) 0.33 
42) 0.35 
43) 0.37 
44) 0.38 
45) 0.40 
46) 0.42 
47) 0.43 
48) 0.45 
49) 0.47 
50) 0.48 
51) 0.50 
52) 0.52 
53) 0.53 
54) 0.55 
55) 0.57 
56) 0.58 
57) 0.60 
58) 0.62 
59) 0.63 
60) 0.65 
61) 0.67 
62) 0.68 
63) 0.70 
64) 0.72 
65) 0.73 
66) 0.75 
67) 0.77 
68) 0.78 
69) 0.80 
70) 0.82 
71) 0.83 
72) 0.85 
73) 0.87 
74) 0.88 

Updated: 4/16/96 RBE 
MW-2-32 

20.33 
2029 
2026 
20.23 
2020 
20.18 
20.17 
20.14 
20.12 
20.11 
20.10 
20.08 
20.07 
20.06 
20.04 
20.02 
20.00 
19.99 
19.97 
19.96 
19.97 
19.93 
19.93 
19.92 
19.90 
19.88 
19.87 
19.87 
19.86 
19.85 
19.83 
19.82 
19.82 
19.81 
19.81 
19.80 
19.79 
19.79 
19.78 
19.78 
19.77 
19.77 
19.77 
19.76 
19.76 
19.75 
19.75 

0.74 -0.297 -0.197 
0.70 -0.355 -0220 
0.67 -0.405 -0243 
0.64 -0.449 -0266 
0.61 -0.489 -0.289 
0.59 -0.531 -0.312 
0.57 -0.553 -0.335 
0.55 -0.598 -0.357 
0.53 -0.627 -0.380 
0.52 -0.652 -0.403 
0.51 -0.675 -0.426 
0.49 -0.707 -0.449 
0.48 -0.734 -0.472 
0.47 -0.747 -0.494 
0.45 -0.794 -0.540 
0.43 -0.844 -0.586 
0.41 -0.889 -0.632 
0.40 -0.921 -0.677 
0.38 . -0.962 -0.723 
0.37 -0.997 -0.769 
0.38 -0.970 -0.815 
0.34 -1.067 -0.860 
0.34 -1.094 -0.906 
0.33 -1.115 -0.952 
0.31 -1.184 -0.997 
0.29 " -1.224 -1.043 
0.28 -1.280 -1.089 
0.27 -1.291 -1.134 
0.27 -1.328 -1.180 
0.26 -1.351 -1.226 
0.24 -1.427 -1.271 
0.23 -1.452 -1.317 
0.23 -1.483 -1.363 
0.22 -1.510 -1.409 
0.22 -1.537 -1.454 
0.21 -1.570 -1.500 
0.20 -1.599 -1.546 
0.20 -1.614 -1.591 
0.19 -1.650 -1.637 
0.19 -1.682 -1.683 
0.18 -1.698 -1.729 
0.18 -1.715 -1.774 
0.18 -1.732 -1.820 
0.17 -1.772 -1.866 
0.17 -1.790 -1.912 
0.16 -1.826 -1.957 
0.16 -1.826 -2.003 
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J 
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J 
1 
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75) 0.90 

76) 0.92 

77) 0.93 
78) 0.95 
79) 0.97 
80) 0.98 
81) 1.00 
82) 1.20 
83) 1.40 
84) 1.60 
85) 1.80 
86) 2.00 
87) 2.20 
88) 2.40 
89) 2.60 

90) 2.80 
91) 3.00 
92) 3.20 
93) 3.40 
94) 3.60 
95) 3.80 
96) 4.00 
97) 4.20 
98) 4.40 
99) 4.60 

100) 4.80 
101) 5.00 
102) 5.20 
103) 5.40 
104) 5.60 
105) 5.80 
106) 6.00 
107) 6.20 
108) 6.40 
109) 6.60 
110) 6.80 
111) 7.00 
112) 7.20 
113) 7.40 
114) 7.60 
115) 7.80 
116) 8.00 
117) 8.20 
118) 8.40 
119) 8.60 
120) 8.80 
121) 9.00 

Updated: 4/16196 RBE 
MW-2-32 

19.74 

19.74 

19.74 

19.73 

19.73 
19.73 

19.72 
19.69 

19.68 

19.67 
19.66 
19.65 
19.64 

19.64 

19.63 
19.63 
19.62 

19.62 

19.62 

19.62 

19.62 
19.62 

19.62 

19.62 

19.62 

19.62 
19.62 

19.62 
19.62 

19.62 

19.63 
19.62 
19.62 

19.62 

19.62 

19.62 
19.62 

19.62 
19.62 
19.62 
19.62 

19.62 

19.62 
19.62 

19.62 
19.62 

19.62 

0.15 -1.871 -2.049 

0.15 -1.911 -2.094 

0.15 -1.911 -2.140 
0.14 -1.952 -2.186 
0.14 -1.973 -2.231 
0.14 -2.002 -2.277 
0.13 -2.025 -2.323 
0.10 -2.293 -2.871 
0.09 -2.465 -3.420 
0.07 -2.590 -3.968 
0.07 -2.674 -4.517 
0.06 -2.765 -5.066 
0.05 -2.937 -5.614 
0.05 -3.058 -6.163 
0.04 -3.194 -6.711 
0.04 -3.297 -7.260 
0.03 -3.381 -7.808 
0.03 -3.381 -8.357 
0.03 -3.474 -8.905 
0.03 -3.474 -9.454 
0.03 -3.576 -10.002 
0.03 -3.576 -10.551 
0.03 -3.576 -11.099 
0.03 -3.576 -11.648 
0.03 -3.576 -12.196 
0.03 -3.474 -12.745 
0.03 -3.474 -13.293 
0.03 -3.474 -13.842 
0.03 -3.474 -14.390 
0.03 -3.474 -14.939 

0.04 -3.297 -15.487 
0.03 -3.381 -16.036 
0.03 -3.474 -16.584 
0.03 -3.474 -17.133 

0.03 -3.474 -17.681 

0.03 -3.381 -18.230 

0.03 -3.381 -18.779 

0.03 -3.381 -19.327 

0.03 -3.381 -19.876 

0.03 -3.381 -20.424 

0.03 -3.381 -20.973 

0.03 -3.474 -21.521 

0.03 -3.474 -22.070 

0.03 -3.576 -22.618 

0.03 -3.576 -23.167 

0.03 -3.474 -23.715 

0.03 -3.474 -24.264 
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122) 9.20 
123) 9.40 
124) 9.60 
125) 9.80 
126) 10.00 
127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 
132) 16.00 
133) 17.00 

Updated: 4/16/96 RBE 
MW-2-32 

19.62 0.03 -3.474 -24.812 
19.62 0.03 -3.474 -25.361 
19.62 0.03 -3.474 -25.909 
19.62 0.03 -3.474 -26.458 
19.62 0.03 -3.474 -27.006 
19.62 0.03 -3.474 -29.749 
19.62 0.03 -3.474 -32.492 
19.62 0.03 -3.381 -35.234 
19.62 0.03 -3.474 -37.977 
19.62 0.03 -3.474 -40.719 
19.62 0.03 -3.381 -43.462 
19.62 0.03 -3.381 -46.205 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIfFS Project No.: 2708 

~~~~--------

Client Name: Northwest Natural Gas Company Identification: MW -3-26 
Analysis By: RBE 

Run Date: 3/28/96 
Riser Pipe Diameter: 

Intake Diameter: 
Intake Length: 

Saturated Column Length: 
Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0.00 18.77 
2) 0.01 18.77 
3) 0.02 18.77 
4) 0.03 18.77 
5) 0.03 18.77 
6) 0.04 19.99 
7) 0.05 21.43 
8) 0.06 21.64 
9) 0.07 21.55 

10) 0.08 21.26 
11) 0.08 21.07 
12) 0.09 20.92 
13) 0.10 20.74 
14) 0.11 20.60 
15) 0.12 20.46 
16) 0.13 20.34 
17) 0.13 20.22 
18) 0.14 20.12 
19) 0.15 20.00 
20) 0.16 19.92 
21) 0.17 19.84 
22) 0.18 19.77 
23) 0.18 19.71 
24) 0.19 19.66 
25) 0.20 19.62 
26) 0.21 19.59 
27) 0.22 19.56 

Updated: 4/16/96 RBE 
MW-3-26 

0.167 feet 
0.923 feet 

10 feet 
10.13 feet 
18.78 feet 
10.13 feet 

91 Min 1 to 
130 Max 13~ 
3 1 to 9 

3.08E-Ol fUday 
0.372 

DrawdownJup 
feet 

0.01 
0.01 
0.01 
om 
0.01 
1.21 
2.65 
2.86 
2.77 
2.48 
2.29 
2.14 
1.96 
1.82 
1.68 
1.56 
1.44 
1.34 
1.22 
1.14 
1.06 
0.99 
0.93 
0.88 
0.84 
0.81 
0.78 

100 !~!!!!!~!!!! !!!!~!! !!!!! 
~::::::~::::::::;::::::: 

10 
................ , ................ ,- .............. 
!!!!!!!!'!!!!!!!!~!!!!!! ! 
:::.:.:.:.:. ==:.:.:.:.:.:.:~:.:.:.:.:.:.:. -- ....... __ -4 ________ .... _______ 

1 
................... -, .................... ,- ................ 

~ ... " .. '.".' . 
0 

.. ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ 
:I: 0.1 r~~;::;;iiijjjjiijiiiiiii J: 

... - .. --- -------,--------
0.01 

II i l i llTI im~ I!! it 0.001 

.................. ..,_ ................ -.- .............. , 
0.0001 ................ -'_ .................................... ~ 

Time 

Line Fit To Regression On 
LN(Yt) LN(Yt) 

-4.343 -1.321 
-4.605 -1.323 
-4.605 -1.325 
-4.605 -1.328 
-4.343 -1.330 
0.187 -1.332 
0.975 -1.334 
1.052 -1.337 
1.017 -1.339 
0.906 -1.341 
0.829 -1.343 
0.761 -1.346 
0.675 -1.348 
0.596 -1.350 
0.516 _ -1.352 
0.447 -1.355 
0.362 -1357 
0.289 -1.359 
0.200 -1.361 
0.128 -1.363 
0.059 -1.366 

-0.009 -1.368 
-0.071 -1.370 
-0.123 -1.372 
-0.174 -1.375 
-0.213 -1.377 
-0.254 -1.379 
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28) 0.23 

29) 0.23 

30) 0.24 
31) 0.25 

32) 0.26 

33) 0.27 

34) 0.28 

35) 0.28 

36) 0.29 

37) 0.30 

38) 0.31 
39) 0.32 
40) 0.33 
41) 0.33 
42) 0.35 
43) 0.37 
44) 0.38 

45) 0.40 

46) 0.42 

47) 0.43 
48) 0.45 

49) 0.47 

50) 0.48 
51) 0.50 

52) 0.52 

53) 0.53 
54) 0.55 

55) 0.57 
56) 0.58 

57) 0.60 
58) 0.62 

59) 0.63 
60) 0.65 
61) 0.67 
62) 0.68 

63) 0.70 
64) 0.72 
65) 0.73 
66) 0.75 
67) 0.77 
68) 0.78 
69) 0.80 
70) 0.82 
71) 0.83 
72) 0.85 
73) 0.87 
74) 0.88 

Updated: 4/16/96 RBE 
MW·3·26 

19.53 

19.51 

19.49 

19.48 

19.47 

19.46 
19.44 

19.44 

19.43 

19.42 

19.41 

19.40 

19.39 

19.38 

19.36 

19.35 

19.34 

19.32 

19.31 

19.30 
19.29 

19.29 

19.28 

19.27 

19.27 

19.26 

19.25 

19.25 

19.24 

19.24 

19.23 

19.23 

19.22 

19.22 

19.21 

19.20 

19.20 

19.20 

19.19 

19.19 

19.18 

19.18 

19.17 

19.17 

19.17 

19.16 

19.16 

0.75 -0.286 ·1.381 

0.73 -0.312 ·1.384 

0.71 -0.338 ·1.386 

0.70 -0.355 ·1.388 

0.69 -0.370 ·1.390 

0.67 -0.393 ·1.392 
0.66 -0.411 ·1.395 

0.66 -0.416 ·1.397 

0.65 -0.435 ·1.399 
0.64 -0.451 ·1.401 
0.63 -0.465 ·1.404 
0.61 -0.486 ·1.406 
0.61 -0.496 ·1.408 
0.60 -0.506 ·1.410 
0.58 ·0.543 ·1.415 
0.56 -0.571 ·1.419 
0.56 -0.589 ·1.424 

0.54 -0.611 ·1.428 
0.53 -0.629 ·1.433 
0.52 -0.646 ·1.437 
0.51 . -0.666 ·1.442 
0.51 -0.677 ·1.446 
0.50 -0.689 ·l.450 
0.49 -0.709 ·l.455 
0.49 -0.722 ·1.459 
0.48 -0.734 ·l.464 
0.47 -0.749 ·1.468 
0.47 -0.761 ·1.473 
0.46 -0.774 ·1.477 

0.46 -0.783 ·1.482 
0.45 -0.796 ·1.486 

0.45 -0.810 ·1.491 
0.44 -0.816 ·1.495 

0.43 ·0.832 ·1.500 

0.43 ·0.839 ·1.504 

0.42 -0.860 ·1.509 
0.42 -0.860 ·1.513 
0.42 -0.877 ·1.517 
0.41 -0.884 ·1.522 

0.41 -0.899 ·1.526 

0.40 -0.914 ·1.531 
0.40 ·0.924 ·1.535 
0.39 ·0.939 ·1.540 
0.39 -0.947 ·1.544 

0.38 ·0.955 ·1.549 
0.38 -0.970 ·1.553 

0.38 -0.981 ·1.558 
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J 
J 
I 
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J 
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75) 0.90 
76) 0.92 
77) 0.93 
78) 0.95 
79) 0.97 
80) 0.98 
81) 1.00 
82) 1.20 
83) 1.40 
84) 1.60 
85) 1.80 
86) 2.00 
87) 2.20 
88) 2.40 
89) 2.60 
90) 2.80 
91) 3.00 
92) 3.20 
93) 3.40 
94) 3.60 
95) 3.80 
96) 4.00 
97) 4.20 
98) 4.40 
99) 4.60 

100) 4.80 
101) 5.00 
102) 5.20 
103) 5.40 
104) 5.60 
105) 5.80 
106) 6.00 
107) 6.20 
108) 6.40 
109) 6.60 
110) 6.80 
111) 7.00 
112) 7.20 
113) 7.40 
114) 7.60 
115) 7.80 
116) 8.00 
117) 8.20 
118) 8.40 
119) 8.60 
120) 8.80 
121) 9.00 

Updated: 4/16196 RBE 
MW-3-26 

19.15 
19.15 
19.14 
19.14 
19.14 
19.13 
19.13 
19.09 
19.06 
19.03 
19.01 
18.99 
18.97 
18.96 
18.94 
18.93 
18.92 
18.91 
18.90 
18.89 
18.88 
18.88 
18.87 
18.87 
18.86 
18.85 
18.85 
18.85 
18.84 
18.84 
18.84 
18.83 
18.83 
18.83 
18.82 
18.82 
18.82 
18.81 
18.82 
18.81 
18.81 
18.81 
18.81 
18.81 
18.81 
18.81 
18.80 

0.37 -0.997 -1.562 
0.37 -0.997 -1.567 
0.36 -1.0l3 -1.571 
0.36 -1.022 -1.575 
0.36 -1.033 -1.580 
0.35 -1.041 -1.584 
0.35 -1.050 -1.589 
0.31 -l.l84 -1.642 
0.28 -1.284 -1.696 
0.25 -1.390 -1.750 
0.23 -1.483 -1.803 
0.21 -1.570 -1.857 
0.19 -1.666 -1.910 
0.18 -1.737 -1.964 
0.16 -1.826 -2.017 
0.15 -1.890 -2.071 
0.14 -1.952 -2.125 
0.13 -2.048 -2.178 
0.12 -2.096 -2232 
0.11 -2.180 -2.285 
0.10 -2.293 -2.339 
0.10 -2.333 -2.392 
0.09 -2.397 -2.446 
0.08 -2.465 -2.499 
0.08 -2.551 -2.553 
0.07 -2.631 -2.607 
0.07 -2.674 -2.660 
0.07 -2.718 -2.714 
0.06 -2.765 -2.767 
0.06 -2.882 -2.821 
0.06 -2.882 -2.874 
0.05 -2.996 -2.928 
0.05 -3.058 -2.982 
0.05 -3.058 -3.035 
0.04 -3.124 -3.089 
0.04 -3.124 -3.142 
0.04 -3.297 -3.196 
0.03 -3.381 -3.249 
0.04 -3.297 -3.303 
0.03 -3.381 -3.357 
0.03 -3.474 -3.410 
0.03 -3.576 -3.464 
0.03 -3.576 -3.517 
0.03 -3.576 -3.571 
0.02 -3.689 -3.624 
0.02 -3.689 -3.678 
0.02 -3.817 -3.732 
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122) 9.20 
123) 9.40 
124) 9.60 
125) 9.80 
126) 10.00 
127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 
132) 16.00 
133) 17.00 
134) 18.00 
135) 19.00 
136) 20.00 
137) 21.00 
138) 22.00 
139) 23.00 

Updated: 4/16/96 RBE 
MW-3-26 

18.80 
18.80 
18.80 
18.80 
18.80 
18.80 
18.79 
18.79 
18.79 
18.78 
18.78 
18.78 
18.78 
18.78 
18.78 
18.78 
18.79 
18.78 

0.02 -3.817 -3.785 
0.02 -4.017 -3.839 
0.02 -4.017 -3.892 
0.02 -4.017 -3.946 
0.02 -4.017 -3.999 
0.02 -4.200 -4.267 
0.01 -4.423 -4.535 
0.01 -4.711 -4.803 
om -4.711 -5.071 
0.00 -5.809 -5.339 
0.00 -5.809 -5.606 
0.00 -5.809 -5.874 
0.00 -5.809 -6.142 
0.00 -5.809 -6.410 
0.00 -5.809 -6.678 
0.00 -5.809 -6.946 
0.Q1 -5.116 -7.213 
0.00 -5.809 -7.481 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIlFS Project No.: 2708 

~~~~----------
Client Name: Northwest Natural Gas Company Identification: MW -3-56 
Analysis By: RBE 

Run Date: 3/28/96 
Riser Pipe Diameter: 

Intake Diameter: 
Intake Length: 

Saturated Column Length: 
Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0.00 23.31 
2) 0.01 23.31 
3) 0.02 23.31 
4) 0.03 23.31 
5) 0.03 23.55 
6) 0.04 28.08 
7) 0.05 26.54 
8) 0.06 27.17 
9) 0.07 28.58 

10) 0.08 28.86 
11) 0.08 28.80 
12) 0.09 28.72 
13) 0.10 28.66 
14) 0.11 28.64 
15) 0.12 28.55 
16) 0.13 28.54 
17) 0.13 28.47 
18) 0.14 28.44 
19) 0.15 28.38 
20) 0.16 28.34 
21) 0.17 28.30 
22) 0.18 28.26 
23) 0.18 28.23 
24) 0.19 28.16 
25) 0.20 28.14 
26) 0.21 28.10 
27) 0.22 28.07 

Updated: 4/16196 RBE 
MW·3-56 

0.167 feet 
0.923 feet 

10 feet 
35.57 feet 

23.3 feet 
12 feet 

10 Min 1 to 
101 Max 13 
3 1 to 9 

1.28E+OO ftJday 
0.099 

Drawdownlup 
feet 

0.01 
0.01 
om 
om 
0.25 
4.78 
3.24 
3.87 
5.28 
5.56 
5.50 
5.42 
5.36 
5.34 
5.25 
5.24 
5.17 
5.14 
5.08 
5.04 
5.00 
4.96 
4.93 
4.86 
4.84 
4.80 
4.77 

100 '~~!~I!!I!!!I!~I!~! II!I 
:::::::::::::1:'::::.2: :::: 
:::::r:::::l:::::J::::: 

10 ~~!!!t!!~~!!~!!!!~~ !~~~ 
::::;:::::;:::::.;::::: 

1 
...... -r- ... ---T-----' ...... _--

! :: !!!!!I!!!!!!!!!!!ltl 
-:!~~~:~~§::::~::~:~ >: : - 4._ .. ___ J. _____ ~ _ ____ 

0 0.1 
~ ~ ~ ~ ~ : -~: ::~~~ :~~~~ ~ ~ ~ ~ :I: 

~ 0.01
l t~ ~ H ~ 

:miill!!lit 
............... .. ... ... .. ... 

0.001 r!§~~~ ............... ... ... ... ... ... 
0.0001 • rl!!!! :: :: :: :: :: 

0.00001 • 
............... 
... ........... 

Time 

Line Fit To Regression On 
LN(Yt) LN'(Yt) 

-4.711 1.731 
-4.711 1.724 
-5.116 1.717 
-4.711 1.710 
-1.374 1.703 
1.564 1.696 
1.176 1.689 
1.354 1.682 
1.664 1.674 
1.716 1.667 
1.705 1.660 
1.691 1.653 
1.679 1.646 
1.675 1.639 
1.659 1.632 
1.656 1.625 
1.642 1.618 
1.636 1.611 
1.626 1.604 
1.618 1.597 
1.610 1.589 
1.601 1.582 
1.595 1.575 
1.582 1.568 
1.577 1.561 
1.569 1.554 
1.562 1.547 
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28) 0.23 
29) 0.23 

30) 0.24 
31) 0.25 
32) 026 

33) 0.27 
34) 0.28 
35) 0.28 
36) 0.29 
37) 0.30 
38) 0.31 
39) 0.32 
40) 0.33 
41) 0.33 
42) 0.35 
43) 0.37 
44) 0.38 
45) 0.40 
46) 0.42 
47) 0.43 
48) 0.45 
49) 0.47 

50) 0.48 
51) 0.50 
52) 052 
53) 053 
54) 055 

55) 0.57 
56) 0.58 
57) 0.60 
58) 0.62 
59) 0.63 
60) 0.65 
61) 0.67 
62) 0.68 
63) 0.70 
64) 0.72 
65) 0.73 
66) , 0.75 
67) 0.77 
68) 0.78 
69) 0.80 
70) 0.82 
71) 0.83 
72) 0.85 
73) 0.87 
74) 0.88 

Updated: 4/16/96 RBE 
MW-3-56 

28.03 

28.00 

27.97 

27.92 

27.90 

27.86 

27.83 

27.79 
27.76 

27.73 

27.69 
27.66 

27.63 
2759 

2753 
27.47 
27.41 

27.35 
27.29 

27.23 
27.17 

27.12 

27.07 
27.01 

26.95 

26.89 

26.83 

26.77 
26.71 

26.66 
26.61 

2656 

2651 

26.46 

26.42 

26.37 
26.33 
26.28 

26.24 

26.20 
26.15 
26.11 

26.07 

26.03 

25.99 
25.95 

25.91 

4.73 1555 1540 

4.70 1548 1533 

4.67 1541 1526 

4.62 1531 1519 

4.60 1525 1512 

456 1517 1504 
453 1510 1.497 
4.49 1503 1.490 
4.46 1.495 1.483 
4.43 1.487 1.476 
4.39 1.479 1.469 
4.36 1.473 1.462 
4.33 1.465 1.455 
4.29 1.457 1.448 
4.23 1.442 1.434 
4.17 1.428 1.419 

4.11 1.412 1.405 

4.05 1.398 1.391 
3.99 1.383 1377 

3.93 1.368 1.363 
3.87 1.354 1349 

3.82 1.340 1.335 

3.77 1.326 1.320 
3.71 1.310 1.306 
3.65 1294 1292 

3.59 1278 1.278 

353 1.261 1.264 
3.47 1.244 ,1250 
3.41 1226 1235 

3.36 1211 1.221 
3.31 1.196 1.207 
3.26 1.181 1.193 

3.21 1.167 1.179 

3.16 1.151 1.165 

3.12 1.137 1.150 

3.07 1.123 1.136 

3.03 1.107 1.122 
2.98 1.092 1.108 
2.94 1.077 1.094 

2.90 1.063 1.080 

2.85 1.048 1.065 

2.81 1.033 1.051 

2.77 1.018 1.037 

2.73 1.004 1.023 

2.69 0.990 1.009 
2.65 0.974 0.995 

2.61 0.960 0.980 
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75) 0.90 
76) 0.92 
77) 0.93 
78) 0.95 
79) 0.97 
80) 0.98 
81) 1.00 
82) 1.20 
83) 1.40 
84) 1.60 
85) 1.80 
86) 2.00 
87) 2.20 
88) 2.40 
89) 2.60 
90) 2.80 
91) 3.00 
92) 3.20 
93) 3.40 
94) 3.60 
95) 3.80 
96) 4.00 
97) 4.20 
98) 4.40 
99) 4.60 

100) 4.80 
101) 5.00 
102) 5.20 
103) 5.40 
104) 5.60 
105) 5.80 
106) 6.00 
107) 6.20 
108) 6.40 
109) 6.60 
110) 6.80 
Ill) 7.00 
112) 7.20 
113) 7.40 
114) ·7.60 
115) 7.80 
116) 8.00 
117) 8.20 
118) 8.40 
119) 8.60 
120) 8.80 
121) 9.00 

Updated: 4/16/96 RBE 
MW-3-56 

25.87 2.57 
25.84 2.54 
25.80 2.50 
25.76 2.46 
25.73 2.43 
25.69 2.39 
25.66 236 
25.28 1.98 
24.97 1.67 
24.70 1.40 
24.47 1.17 
24.28 0.98 
24.13 0.82 
24.00 0.70 
23.89 0.59 
23.79 0.49 
23.72 0.42 
23.65 0.35 
23.60 0.30 
23.56 026 
23.52 0.22 
23.49 0.19 
23.46 0.16 
23.44 0.14 
23.42 0.12 
23.41 0.11 
23.39 0.09 
2339 0.09 
23.38 0.07 
23.37 0.07 
23.36 0.06 
2336 0.06 
23.35 0.05 
23.35 0.05 
23.35 0.05 
23.34 0.04 
23.34 0.04 
23.34 0.04 
23.34 0.04 
23.34 0.04 
23.34 0.04 
23.34 0.04 
23.33 0.03 
23.33 0.03 
23.33 0.03 
23.33 0.03 
23.33 0.03 

0.945 0.966 
0.930 0.952 
0.917 0.938 
0.901 0.924 
0.887 0.910 
0.871 0.895 
0.858 0.881 
0.683 0.711 
0.510 0.541 
0337 0.371 
0.154 0.201 

-0.020 0.Q31 
-0.192 -0.139 
-0.364 -0.309 
-0.536 -0.479 
-0.713 -0.648 
-0.875 -0.818 
-1.047 -0.988 
-1204 -1.158 
-1363 -1.328 

. -1.523 -1.498 
-1.666 -1.668 
-1.808 -1.838 
-1.973 -2.008 
-2.120 -2.178 
-2235 -2.348 
-2.364 -2.518 
-2.430 -2.688 
-2.590 -2.858 
-2.674 -3.028 
-2.765 -3.198 
-2.813 .-3.368 
-2.937 -3.538 
-2.996 -3.708 
-3.058 -3.878 
-3.124 -4.048 
-3.124 -4.218 
-3.194 -4.388 
-3.194 -4.558 
-3.194 -4.728 
-3.297 -4.898 
-3.297 -5.068 
-3.381 -5238 
-3.381 -5.408 
-3.381 -5.578 
-3.381 -5.748 
-3.474 -5.917 
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122) 9.20 
123) 9.40 
124) 9.60 
125) 9.80 
126) 10.00 
127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 

Updated: 4/16/96 RBE 
MW-3-56 

23.33 
23.33 
23.34 
23.34 
23.33 
23.34 
23.33 
23.34 
23.34 
23.34 

0.03 -3.381 -6.087 
0.03 -3.381 -6257 
0.04 -3.297 -6.427 
0.04 -3.297 -6597 
0.03 -3.381 -6.767 
0.04 -3.297 -7.617 
0.03 -3.381 -8.467 
0.04 -3.297 -9.317 
0.04 -3.297 -10.167 
0.04 -3.297 -11.016 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIfFS Project No.: 2708 ------------------Client Name: Northwest Natural Gas Company Identification: MW-4-35 

Analysis By: RBE 
Run Date: 3/28/96 

Riser Pipe Diameter: 
Intake Diameter: 

Intake Length: 
Saturated Column Length: 

Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meus. Time Field Meas. 

# minutes feet 
1) 0.00 19.44 

2) om 19.44 

3) 0.02 19.44 
4) 0.03 19.44 

5) 0.03 19.44 

6) 0.04 19.44 

7) 0.05 19.44 

8) 0.06 19.44 

9) 0.07 19.69 

10) 0.08 20.61 

11) 0.08 20.93 

12) 0.09 21.09 

13) 0.10 20.64 

14) 0.11 21.13 

15) 0.12 21.12 

16) 0.13 21.12 

17) 0.13 21.11 

18) 0.14 21.07 

19) 0.15 20.78 

20) 0.16 20.56 

21) 0.17 20.35 

22) 0.18 20.20 

23) 0.18 20.04 

24) 0.19 19.92 

25) 0.20 19.82 

26) 0.21 19.75 

27) 0.22 19.66 

Updated: 5/9/96 RBE 
MW-4-35 

0.167 feet 
0.923 feet 

10 feet 
10.13 feet 
19.44 feet 
10.13 feet 

14 Min 1 to 
30 Max 10~ 
3 1 to 9 

2.59E+Ol ft.lday 
0.809 

Drawdownlup 
feet 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.25 

1.17 

1.49 

1.65 

1.20 

1.69 

1.68 

1.68 

1.67 

1.63 

1.34 

1.12 

0.91 

0.75 

0.60 

0.48 

0.38 

0.31 

0.22 

10 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
:::::~:::::::::::~::::: __ • __ ~ _____ 1' _____ "' _____ 

1 -----i-----i-----,-----

~~~~~~~~~~~~~~~~~~~~~~~ 
-----j-----'j-----,-----0.1 ~~~~~~!~~~~~~!~!!!!!! ~! 

~:~~:~:::::~:::::~::: ~: 
0 

0.01 ~iiii1;;iiii;;ii ii, J: 
:r= 

- - - - -~ . - - - - p: - - - -1;5: - - .. ~ 0.001 !!!!~!!!!!!~!!!!!~!!! ~!~ 
: :: :: :: :: t: :: :: :: :: :: :I :: :: :: :: :: '2 :: :: :: : :: ~ - - - - - - -- - - - - - - - - - - - - - - - -_____ 10 _____ .10 _____ 4 _____ ... 

- -----r-----"'-----.,-----, 0.0001 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ~ 
:: :: :: :: :: t :: :: :: :: :: i :: :: :: :: :: 1 :: :: :: : :: ~ 
:::::~:::::::i:::::1::: :::, 
-----,.-----,.-----.,-----, 0.00001 _____ .. _____ .10 _____ 4 _____ "" 

Time 

Line Fit To Regression On 
LN(Yt) LN(Yt) 

-5.809 3.443 

-5.809 3.256 

-5.809 3.070 

-5.809 2.881 

-5.809 2.694 

-5.809 2.508 

-5.809 2.319 

-5.809 2.132 

-1.402 1.946 

0.159 1.757 

0.401 1.571 

0.498 1.384 

0.180 1.195 

0.525 1.009 

0.518 0.822 

0.518 0.633 

0.510 0.447 

0.490 0.260 

0.295 0.071 

0.115 -0.115 

-0.091 -0.302 

-0.281 -0.491 

-0.506 -0.677 

-0.728 . -0.864 

-0.970 -1.052 

-1.174 -1.239 

-1.496 -1.426 
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28) 0.23 

29) 0.23 

30) 0.24 

31) 0.25 

32) 0.26 

33) 0.27 

34) 0.28 

35) 0.28 

36) 0.29 

37) 0.30 

38) 0.31 

39) 0.32 

40) 0.33 

41) 0.33 

42) 0.35 

43) 0.37 

44) 0.38 

45) 0.40 

46) 0.42 

47) 0.43 

48) 0.45 

49) 0.47 

50) 0.48 

51) 0.50 

52) 0.52 

53) 0.53 

54) 0.55 

55) 0.57 

56) 0.58 

57) 0.60 

58) 0.62 

59) 0.63 

60) 0.65 

61) 0.67 

62) 0.68 

63) 0.70 

64) 0.72 

65) 0.73 

66) 0.75 

67) 0.77 

68) 0.78 

69) 0.80 

70) 0.82 

71) 0.83 

72) 0.85 

73) 0.87 

74) 0.88 

Updated: 5/9/96 RBE 
MW-4-35 

19.62 

19.57 

19.54 

19.52 

19.49 

19.47 

19.47 

19.46 

19.46 

19.45 

19.45 

19.45 

19.45 

19.45 

19.44 

19.44 

19.45 

19.45 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

19.44 

0.18 -1.732 -1.614 

0.13 -2.025 -1.801 

0.10 -2.293 -1.987 

0.07 -2.590 -2.176 

0.05 -2.937 -2.363 

0.03 -3.381 -2.549 

0.03 -3.576 -2.738 
0.02 -3.817 -2.925 

0.01 -4.200 -3.111 

0.01 -4.423 -3.300 

0.01 -4.423 -3.487 

0.01 -5.116 -3.673 
0.01 -4.711 -3.862 

0.01 -5.116 -4.048 

0.00 -5.809 -4.424 
0.00 -5.809 -4.797 

0.01 -5.116 -5.172 

0.01 -5.116 -5.548 

0.00 - -5.921 

0.00 - -6.296 

0.00 - -6.671 

0.00 - -7.044 

0.00 - -7.420 

0.00 - -7.795 

0.00 - -8.168 

0.00 - -8.544 

0.00 - -8.919 

0.00 -5.521 -9.292 

0.00 - -9.667 

0.00 -5.521 -10.043 

0.00 -5.521 -10.416 

0.00 -5.521 -10.791 

0.00 -5.521 -11.167 

0.00 -5.521 -11.540 

0.00 -5.521 -11.915 

0.00 -5.521 -12.290 

0.00 -5.521 -12;663 

0.00 -5.521 -13.039 

0.00 -5.521 -13.414 

0.00 -5.521 -13.787 

0.00 -5.521 -14.163 

0.00 -5.521 -14.538 

0.00 -5.521 -14.911 

0.00 -5.521 -15.286 

0.00 -5.521 -15.662 

0.00 -5.521 -16.035 

0.00 -5.521 -16.410 
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75) 0.90 

76) 0.92 

77) 0.93 

78) 0.95 

79) 0.97 

80) 0.98 

81) 1.00 

82) 1.20 

83) 1.40 

84) 1.60 

85) 1.80 

86) 2.00 

87) 2.20 

88) 2.40 

89) 2.60 
90) 2.80 

91) 3.00 

92) 3.20 

93) 3.40 

94) 3.60 

95) 3.80 

96) 4.00 

97) 4.20 

98) 4.40 

99) 4.60 

100) 4.80 

101) 5.00 

102) 5.20 
103) 5.40 

Updated: 5/9/96 RBE 
MW-4-35 

19.44 0.00 -5.521 -16.785 

19.44 0.00 -5.521 -17.159 

19.44 0.00 -5.521 -17.534 

19.44 0.00 -5.521 -17.909 

19.44 0.00 -5.521 -18.282 

19.44 0.00 -5.521 -18.658 

19.44 0.00 -5.521 -19.033 

19.44 0.00 -5.521 -23.528 

19.44 0.00 -5.521 -28.023 

19.43 om -4.962 -32.519 

19.43 om -4.962 -37.014 

19.43 om -4.962 -41.509 

19.43 om -4.962 -46.004 

19.43 om -4.962 -50.499 

19.43 om -4.962 -54.994 

19.43 0.01 -4.962 -59.489 

19.43 0.01 -4.962 -63.985 

19.43 om -4.962 -68.480 

19.43 0.01 -4.962 -72.975 

19.43 0.01 -4.605 -77.470 

19.43 0.01 -4.962 -81.965 

19.43 0.01 -4.962 -86.460 

19.43 om -4.962 -90.956 

19.43 om -4.962 -95.451 

19.43 om -4.962 -99.946 

19.43 om -4.962 -104.441 

19.43 om -4.962 -108.936 

19.43 om -4.962 -113.431 

19.43 0.01 -4.962 -117.926 

HAHN AND ASSOCIATES, INC. 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RUFS Project No.: 2708 -----------------Client Name: Northwest Natural Gas Company Identification: MW-4-57 

Analysis By: RBE 
Run Date: 3/28/96 

Riser Pipe Diameter: 
Intake Diameter: 

Intake Length: 
Saturated Column Length: 

Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
l) 0.00 19.02 

2) 0.Ql 19.01 

3) 0.02 19.02 
4) 0.03 19.02 
5) 0.03 19.02 
6) 0.04 19.02 
7) 0.05 19.01 
8) 0.06 19.01 
9) 0.07 19.02 

10) 0.08 19.02 
11 ) 0.08 19.73 

12) 0.09 20.29 
13) 0.10 19.73 
14) 0.11 18.26 

15) 0.12 19.36 

16) 0.13 21.39 
17) 0.13 21.45 

18) 0.14 22.40 
19) 0,15 22.98 

20) 0.16 23.62 

21) 0.17 23.80 

22) 0.18 24.24 

23) 0.18 24.37 

24) 0.19 24.32 

25) 0.20 24.30 
26) 0.21 24.24 

27) 0.22 24.21 

Updated: 5/9/96 RBE 
MW-4-57 

100 
, 

! ;: -= i :: J i ;: ! :: ! il:: ! ! :: i ! IE i!i ! ! ! :: 

: : : : : ~ : : : : : :': : : : : : ~ : : : : : 
0.167 feet 

- - - - - ~ - - - - - -1- - _ - - - ... - - - - -- - - - - . - - - - - - - - - - - - - - - -- -
10 

' , , 
!! !!! ! ! ! ! ! ! ! ! ! i'! ! ! ! ! ! '! ! ! ! ! ! 

0.923 feet 
10 feet 1 

40.81 feet 0 
::I: 0.1 -19.02 feet ::I: 

30 feet 0.01 

I! ~ ! ! ! r! ! ! ! i :t !nrnn : ! ~ 23 Min 1 to 
128 Max 13~ 

0.001 

3 1 to 9 
- - - - - ., - -- - - -, - - - - -- ,.. - - -- - , 

0.0001 - - - - - ~ - - - - - -' - - - - - - ... - - - - - ~ 

8.56E-Ol ft/day Time 

1.355 
Drawdownlup Line Fit To Regression On 

feet LN(Yt) LN(Yt) 
0.00 -5.521 1.682 

0.01 -4.962 1.677 

0.00 -4.962 1.673 

0.00 -4.962 1.668 
0.00 -5.521 1.664 

0.00 -5.521 1.659 
0.01 -4.962 1.654 

0.01 -4.962 1.650 
0.00 -5.521 1.645 
0.00 -5.521 1.640 

0.71 -0.344 1.636 

1.27 0.241 1.631 

0.71 -0.340 1.626 

0.76 -0.269 1.622 

0.34 -1.094 1.617 

2.37 0.863 1.613 

2.43 0.886 1.608 

3.38 1.217 1.603 

3.96 1.376 1.599 

4.60 1.526 1.594 

4.78 1.564 1.590 

5.22 1.653 1.585 

5.35 1.677 1.580 

5.30 1.668 1.576 

5.28 1.665 1.571 

5.22 1.653 1.566 

5.19 1.647 1.562 
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1 
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28) 0.23 

29) 0.23 

30) 0.24 

31) 0.25 

32) 0.26 

33) 0.27 

34) 0.28 
35) 0.28 

36) 0.29 

37) 0.30 

38) 0.31 

39) 0.32 

40) 0.33 
41) 0.33 

42) 0.35 
43) 0.37 
44) 0.38 

45) 0.40 
46) 0.42 

47) 0.43 

48) 0.45 
49) 0.47 

50) 0.48 

51) 0.50 
52) 0.52 

53) 0.53 

54) 0.55 
55) 0.57 
56) 0.58 

57) 0.60 

58) 0.62 

59) 0.63 

60) 0.65 

61) 0.67 

62) 0.68 

63) 0.70 

64) 0.72 

65) 0.73 

66) 0.75 

67) 0.77 
68) 0.78 

69) 0.80 
70) . 0.82 

71) 0.83 

72) 0.85 
73) 0.87 
74) 0.88 

Updated: 5/9/96 RB E 
MW-4-57 

24.18 

24.16 

24.13 

24.10 

24.08 

24.04 

23.98 

23.96 

23.92 

23.90 

23.87 

23.83 

23.83 

23.77 

23.73 

23.67 

23.61 

23.56 

23.51 

23.46 

23.42 

23.36 

23.31 

23.26 

23.21 

23.18 

23.12 

23.07 

23.03 

22.99 

22.94 

22.90 

22.86 

22.81 

22.77 

22.73 

22.69 

22.65 

22.61 

22.57 

22.53 

22.49 

22.46 

22.42 

22.38 

22.35 

22.31 

5.16 1.641 1.557 

5.14 1.636 1.552 

5.11 1.632 1.548 

5.08 1.625 1.543 

5.06 1.621 1.539 

5.02 1.612 1.534 
4.96 1.601 1.529 
4.94 1.597 1.525 
4.90 1.589 1.520 
4.88 1.584 1.515 
4.85 1.578 1.511 
4.81 1.570 1.506 
4.81 1.570 1.502 
4.75 1.559 1.497 
4.71 1.549 1.488 
4.65 1.537 1.478 
4.59 1.524 1.469 
4.54 1.514 1.460 
4.49 1.502 1.451 
4.44 1.490 1.441 
4.40 1.480 1.432 
4.34 1.468 1.423 
4.29 1.457 1.414 

4.24 1.446 1.404 
4.19 1.433 1.395 
4.16 1.424 1.386 

4.10 1.410 1.377 

4.05 1.400 1.367 
4.01 1.389 1.358 

3.97 1.378 1.349 

3.92 1.366 1.340 

3.88 1.355 1.330 
3.84 1.344 1.321 

3.79 1.333 1.312 

3.75 1.322 1.303 

3.71 1.311 1.293 

3.67 1.300 1.284 

3.63 1.289 1.275 

3.59 1.278 1.266 

3.55 1.266 1.256 

3.51 1.256 1.247 

3.47 1.245 1.238 

3.44 1.235 1.229 

3.40 1.223 1.219 

3.36 1.212 1.210 

3.33 1.202 1.201 

3.29 1.190 1.192 
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75) 0.90 

76) 0.92 

77) 0.93 

78) 0.95 

79) 0.97 

80) 0.98 

81) 1.00 

82) 1.20 

83) 1.40 . 

84) 1.60 

85) 1.80 

86) 2.00 

87) 2.20 

88) 2.40 

89) 2.60 

90) 2.80 

91) 3.00 

92) 3.20 

93) 3.40 

94) 3.60 

95) 3.80 

96) 4.00 

97) 4.20 

98) 4.40 

99) 4.60 

100) 4.80 

101) 5.00 

102) 5.20 

103) 5.40 

104) 5.60 

105) 5.80 

106) 6.00 

107) 6.20 

108) 6.40 

109) 6.60 

110) 6.80 

111) 7.00 

112) 7.20 

113) 7.40 

114) 7;60 

115) 7.80 

116) 8.00 

117) 8.20 

118) 8.40 

119) 8.60 

120) 8.80 

121) 9.00 

Updated: 519/96 RBE 
MW-4-57 

22.27 

22.24 

22.20 

22.17 

22.14 

22.10 

22.07 

21.69 

21.38 

21.11 

20.87 

20.66 

20.48 

20.31 

20.16 

20.03 

19.93 

19.82 

19.73 

19.66 

19.58 

19.53 

19.47 

19.42 

19.37 

19.34 

19.31 

19.28 

19.25 

19.23 

19.20 

19.18 

19.17 

19.16 

19.14 

19.14 

19.12 

19.11 

19.10 

19.09 

19.09 

19.08 

19.07 

19.07 

19.07 

19.06 

19.06 

3.25 1.180 1.182 

3.22 1.169 1.173 

3.18 1.158 1.164 

3.15 1.147 1.155 

3.12 1.137 1.145 

3.08 1.126 1.136 

3.05 1.115 1.127 

2.67 0.982 1.016 

2.36 0.859 0.905 

2.09 0.737 0.794 

1.85 0.616 0.683 

1.64 0.497 0.572 

1.46 0.376 0.461 

1.29 0.253 0.350 

1.14 0.130 0.239 

1.01 0.013 0.128 

0.91 -0.100 0.017 

0.80 -0.222 -0.094 

0.71 -0.340 -0.205 

0.64 -0.453 -0.316 

0.56 -0.574 -0.427 

0.51 -0.681 -0.538 

0.45 -0.801 -0.649 

0.40 -0.911 -0.760 

0.35 -1.056 -0.871 

0.32 -1.143 -0.982 

0.29 -1.245 -1.093 

0.26 -1.351 -1.204 

0.23 -1.478 -1.315 

0.21 -1.565 -1.426 

0.18 -1.732 -1.537 

0.16 -1.808 -1.648 

0.15 -1.911 . -1.759 

0.14 -1.995 -1.870 

0.12 -2.120 -1.982 

0.12 -2.146 -2.093 

0.10 -2.323 -2.204 

0.09 -2.397 -2.315 

0.08 -2.538 -2.426 

0.07 -2.631 -2.537 

0.07 -2.718 -2.648 

0.06 -2.813 -2.759 

0.05 -2.937 -2.870 

0.05 -2.996 -2.981 

0.05 -3.058 -3.092 

0.04 -3.124 -3.203 

0.04 -3.270 -3.314 

HAHN AND ASSOCIATES, INC. 
Page 3 of 4 

NWT 002770 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 

122) 9.20 
123) 9.40 

124) 9.60 

125) 9.80 

126) 10.00 

127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 
132) 16.00 
133) 17.00 

Updated: 5/9/96 RBE 
MW-4-57 

19.05 
19.05 

19.05 
19.05 
19.05 

19.04 
19.03 
19.03 
19.03 
19.03 
19.03 
19.02 

0.03 -3.381 -3.425 

0.03 -3.474 -3.536 

0.03 -3.474 -3.647 

0.03 -3.689 -3.758 

0.03 -3.576 -3.869 
0.02 -3.963 -4.424 
0.01 -4.423 -4.979 
0.01 -4.711 -5.534 
0.01 -4.711 -6.089 
0.01 -4.711 -6.644 
0.01 -5.809 -7.199 
0.00 -5.809 -7.754 

~ 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIIFS Project No.: 2708 

~~--~---------
Client Name: Northwest Natural Gas Company Identification: MW -5-32 
Analysis By: RBE 

Run Date: 3/28/96 
Riser Pipe Diameter: 

Intake Diameter: 
Intake Length: 

Saturated Column Length: 
Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0.00 12.40 

2) 0.01 12.40 

3) 0.02 12.40 
4) 0.03 13.38 
5) 0.03 14.85 

6) 0.04 14.88 

7) 0.05 15.92 
8) 0.06 17.25 

9) 0.07 17.15 

10) 0.08 17.15 
11) 0.08 17.09 

12) 0.09 17.03 
13) 0.10 17.01 

14) 0.11 16.97 

15) 0.12 16.94 

16) 0.13 16.90 
17) 0.13 16.89 

18) 0.14 16.86 

19) 0.15 16.84 

20) 0.16 16.82 
21) 0.17 16.79 

22) 0.18 16.77 

23) 0.18 16.74 

24) 0.19 16.73 
25) 0.20 16.71 

26) 0.21 16.69 

27) 0.22 16.67 

Updated: 5/9/96 RBE 
MW-5-32 

0.167 feet 
0.923 feet 

10 feet 
22.35 feet 
12.38 feet 
22.35 feet 

37 Min 1 to 
116 Max 13~ 
3 1 to 9 

4.61E-Ol ft.lday 
0.629 

Drawdownlup 
feet 

0.02 

0.02 

0.02 

1.00 

2.47 

2.50 

3.54 

4.87 

4.77 

4.77 

4.71 

4.65 

4.63 

4.59 

4.56 

4.52 

4.51 

4.48 

4.46 

4.44 

4.41 

4.39 

4.36 

4.35 

4.33 

4.31 

4.29 

100 :: :: =: :: :: :,:: :: :: :: :: :: I: :: :: :: :: :: ;,:: , 
~ ~ ~ ~ ~ ~, ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~,~ , 
: : : : : :' : : : : : : ~ : : : : : :': , 
~ • ___ .1 ______ l _____ .'_ , 

10 :: :: :: :: :: ;1:: :: :: :: :: :: ~ :: :: :: :: :: ;,:: :: :: :: :: : I 

~""""""'" - - - - - .' - - - - - - - - - - - .' - - - - - -
- : : : :,: : : : : : L : : : : : :': : : : : : I 

- - - .1 ______ .. _____ ., ______ • 

1 
t ~ ~ ~ ~ = .: - ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ : 0 

J: 
:":::::~ J: 

0.1 

• ~ ~ ~ ~ ~ U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :: ~ l ~ ~ ~ ~ ! 4 

0,01 
~ ~ ~ ~ ~ ~ ~ ~ 11 ~b~ ~ 1 ~ 1 i~ ~ ~ ~ ~o 
-----.-------.---.-----_ .. ' , , 

0.001 - - - - - -' - - - - - - .. - - - - - -' - - - - - - . 
Time 

Line Fit To Regression On 
LN(Yt) LN(Yt) 

-3.963 1.435 

-3.963 1.432 

-3.817 1.429 

0.002 1.426 

0.904 1.424 

0.917 1.421 

1.263 1.418 

1.584 1.415 

1.563 1.413 

1.562 1.410 

1.550 1.407 

1.537 1.404 

1.533 1.401 

1.524 1.399 

1.517 1.396 

1.508 1.393 

1.507 1.390 

1.501 1.388 

1.495 1.385 

1.490 1.382 

1.483 1.379 

1.478 1.376 

1.473 1.374 

1.470 1.371 

1.465 1.368 
1.460 1.365 

1.457 1.362 
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28) 0.23 

29) 0.23 

30) 0.24 

31) 0.25 

32) 0.26 

33) 0.27 

34) 0.28 
35) 0.28 

36) 0.29 
37) 0.30 
38) 0.31 

39) 0.32 
40) 0.33 
41) 0.33 

42) 0.35 
43) 0.37 
44) 0.38 

45) 0.40 
46) 0.42 
47) 0.43 

48) 0.45 

49) 0.47 

50) 0.48 

51) 0.50 
52) 0.52 
53) 0.53 

54) 0.55 
55) 0.57 
56) 0.58 

57) 0.60 
58) 0.62 
59) 0.63 
60) 0.65 
61) 0.67 
62) 0.68 

63) 0.70 
64) 0.72 

65) 0.73 

66) 0.75 
67) 0.77 
68) 0.78 

69) 0.80 
70) 0.82 
71) 0.83 

72) 0.85 
73) 0.87 
74) 0.88 

Updated: 5/9/96 RBE 
MW-5-32 

16.65 

16.63 

16.61 

16.60 

16.58 

16.56 

16.55 

16.53 

16.50 

16.49 

16.48 

16.46 

16.45 

16.43 

16.40 

16.37 

16.35 

16.31 

16.28 

16.25 

16.22 

16.19 

16.16 

16.12 

16.09 

16.07 

16.04 

16.01 

15.98 

15.96 

15.92 

15.90 

15.87 

15.84 

15.82 

15.79 

15.77 

15.74 

15.71 

15.68 

15.65 

15.62 

15.60 

15.58 

15.55 

15.52 

15.50 

4.27 1.452 1.360 

4.25 1.448 1.357 

4.23 1.443 1.354 

4.22 1.439 1.351 

4.20 1.436 1.349 

4.18 1.431 1.346 

4.17 1.427 1.343 

4.15 1.422 1.340 

4.12 1.417 1.337 
4.11 1.414 1.335 
4.10 1.410 1.332 
4.08 1.407 1.329 
4.07 1.403 1.326 
4.05 1.399 1.324 
4.02 1.392 1.318 
3.99 1.383 1.312 
3.97 1.378 1.307 
3.93 1.369 1.301 
3.90 1.361 1.296 
3.87 1.353 1.290 

3.84 . 1.346 1.285 

3.81 1.338 1.279 

3.78 1.328 1.273 

3.74 1.320 1.268 

3.71 1.311 1.262 

3.69 1.305 1.257 

3.66 1.297 1.251 

3.63 1.288 1.246 

3.60 1.281 1.240 

3.58 1.274 1.234 

3.54 1.265 1.229 

3.52 1.257 1.223 

3.49 1.250 1.218 

3.46 1.241 1.212 

3.44 1.235 1.207 

3.41 1.227 1.201 

3.39 1.219 1.196 

3.36 1.212 1.190 

3.33 1.204 1.184 

3.30 1.194 1.179 

3.27 1.184 1.173 

3.24 1.176 1.168 

3.22 1.168 1.162 

3.20 1.162 1.157 

3.17 1.154 1.151 

3.14 1.145 1.145 

3.12 1.137 1.140 
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75) 0.90 

76) 0.92 

77) 0.93 

78) 0.95 

79) 0.97 

80) 0.98 

81) 1.00 

82) 1.20 

83) 1.40 

84) 1.60 

85) 1.80 

86) 2.00 

87) 2.20 

88) 2.40 

89) 2.60 

90) 2.80 

91) 3.00 

92) 3.20 

93) 3.40 

94) 3.60 

95) 3.80 

96) 4.00 

97) 4.20 

98) 4.40 

99) 4.60 

100) 4.80 

101) 5.00 

102) 5.20 
103) 5.40 

104) 5.60 

105) 5.80 

106) 6.00 

107) 6.20 

108) 6.40 

109) 6.60 

110) 6.80 

111) 7.00 

112) 7.20 

113) 7.40 

114) 7.60 

115) 7.80 

116) 8.00 

117) 8.20 

118) 8.40 

119) 8.60 

120) 8.80 

121) 9.00 

Updated: 519/96 RBE 
MW-5-32 

15.47 

15.45 

15.43 

15.41 

15.38 

15.36 

15.34 

15.09 

14.87 

14.67 

14.49 

14.33 

14.18 

14.04 

13.92 

13.82 

13.71 

13.61 

13.54 

13.46 

13.40 

13.33 

13.27 

13.22 

13.17 

13.13 

13.09 

13.06 

13.02 

12.99 

12.96 

12.94 

12.92 

12.89 

12.87 

12.84 

12.83 

12.81 

12.79 

12.78 

12.76 

12.76 

12.74 

12.74 

12.72 

12.72 

12.71 

3.09 1.129 1.134 

3.07 1.122 1.129 

3.05 1.114 1.123 

3.03 1.108 1.118 

3.00 1.099 1.112 

2.98 1.093 1.106 

2.96 1.085 1.101 

2.71 0.997 1.034 

2.49 0.913 0.967 

2.29 0.829 0.901 

2.11 0.747 0.834 

1.95 0.666 0.767 

1.80 0.586 0.700 

1.66 0.507 0.633 

1.54 0.434 0.567 

1.44 0.362 0.500 

1.33 0.286 0.433 

1.23 0.205 0.366 

1.16 0.148 0.300 

1.08 0.078 0.233 

1.02 0.017 0.166 

0.95 -0.050 0.099 

0.89 -0.112 0.032 

0.84 -0.171 -0.034-

0.79 -0.233 -0.101 

0.75 -0.286 -0.168 

0.71 -0.347 -0.235 

0.67 -0.393 -0.301 

0.64 -0.446 -0.368 

0.61 -0.491 -0.435 

0.58 -0.545 -0.502 

0.56 -0.583 -0.569 

0.53 -0.625 -0.635 

0.51 -0.679 -0.702 

0.49 -0.705 -0.769 

0.46 -0.770 -0.836 

0.45 -0.799 -0.902 

0.43 -0.849 -0.969 

0.41 -0.887 -1.036 

0.40 -0.911 -1.103 

0.38 -0.968 -1.170 

0.38 -0.976 -1.236 

0.36 -1.027 -1.303 

0.36 -1.027 -1.370 

0.34 -1.073 -1.437 

0.34 -1.091 -1.503 

0.33 -1.100 -1.570 
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122) 9.20 

123) 9.40 

124) 9.60 

125) 9.80 

126) 10.00 

127) 11.00 

128) 12.00 
129) 13.00 

130) 14.00 
131) 15.00 

132) 16.00 

133) 17.00 
134) 18.00 
135) 19.00 
136) 20.00 

Updated: 519/96 RBE 
MW-5-32 

12.70 

12.69 

12.69 

12.68 

12.68 

12.65 

12.64 
12.62 

12.61 

12.61 
12.61 

12.60 
12.60 
12.60 
12.60 

0.32 -1.130 -1.637 

0.31 -l.l62 -1.704 

0.31 -l.l81 -1.771 

0.30 -1.201 -1.837 

0.30 -l.l91 -1.904 

0.27 -1.302 -2.238 
0.26 -1.347 -2.572 
0.24 -1.411 -2.906 

0.23 -1.452 -3.240 

0.23 -1.478 -3.574 
0.23 -5.809 -3.908 
0.22 -5.809 -4.241 
0.22 -1.537 -4.575 
0.22 -1.523 -4.909 
0.22 -1.523 -5.243 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIfFS Project No.: 2708 ------------------
Client Name: Northwest Natural Gas Company Identification: MW -6-61 
Analysis By: RBE 

Run Date: 3/28/96 
Riser Pipe Diameter: 

Intake Diameter: 
Intake Length: 

Saturated Column Length: 
Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0.00 22.45 

2) om 22.45 

3) 0.02 22.46 
4) 0.03 22.45 
5) 0.03 22.45 
6) 0.04 22.57 
7) 0.05 25.54 

8) 0.06 28.07 
9) 0.07 26.93 

10) 0.08 27.07 

11) 0.08 27.30 

12) 0.09 27.33 
13) 0.10 27.26 

14) 0.11 27.26 

15) 0.12 27.26 

16) 0.13 27.25 
17) 0.13 27.25 

18) 0.14 27.25 
19) 0.15 27.25 
20) 0.16 27.25 
21) 0.17 27.24 
22) 0.18 27.24 

23) 0.18 27.24 

24) 0.19 27.24 
25) 0.20 27.24 

26) 0.21 27.24 

27) 0.22 27.24 

Updated: 5/9/96: RBE 
MW-6-61-T2 

100 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ! ~ ~ :~ ~ ~ ~ ~ ~ ~ ~ 

0.167 feet 
- - - - - - - ... - - - - - - • - I· - - - - - __ 

10 ;;; ; ; ; ; ~ ; ; ; ; ; ; ; ;:; ; ; ; ; ; ; ; 
0.923 feet 

0.: :sw, l ~ ~ i ~ ~ ~ , : W ; ; ! ! ! 10 feet 
38.5 feet 0 

J: 

22.45 feet --J: :: f'q::,:::: ...... :::::: 
30 feet 0.01 ; : : ; : ; : ~ : : ; : : : ; ::; : : : ; : ~ ; . 

12 Min I to 
0.001 :~i';; ~~""; ; ~:~;,,; "t 91 Max 138 

3 1 to 9 0.0001 I ....... " ....... ' ......... 
1.49E+OO ft./day Time 

1.096 
Drawdown/up Line Fit To Regression On 

feet LN(Yt) LN(Yt) 
0.00 -6.908 1.689 

0.00 -5.521 1.681 

om -4.962 1.673 

0.00 -5.521 1.665 

0.00 -6.908 1.657 

0.12 -2.087 1.649 

3.09 1.128 1.641 

5.62 1.726 1.633 

4.48 1.499 1.625 

4.62 1.531 1.616 

4.85 1.579 1.608 

4.88 1.585 1.600 

4.81 1.570 1.592 

4.81 1.570 1.584 

4.81 1.570 1.576 

4.80 1.569 1.568 

4.80 1.569 1.560 

4.80 1.569 1.552 

4.80 1.568 1.543 

4.80 1.568 1.535 

4.79 1.567 1.527 

4.79 1.567 1.519 

4.79 1.567 1.511 

4.79 1.567 1.503 

4.79 1.566 1.495 

4.79 1.566 1.487 

4.79 1.565 1.479 
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28) 0.23 

29) 0.23 

30) 0.24 

31) 0.25 

32) 0.26 

33) 0.27 

34) 0.28 

35) 0.28 

36) 0.29 

37) 0.30 

38) 0.31 

39) 0.32 

40) 0.33 

41) 0.33 

42) 0.35 

43) 0.37 
44) 0.38 

45) 0.40 

46) 0.42 
47) 0.43 

48) 0.45 

49) 0.47 

50) 0.48 
51) 0.50 

52) 0.52 
53) 0.53 

54) 0.55 

55) 0.57 
56) 0.58 

57) 0.60 

58) 0.62 

59) 0.63 

60) 0.65 
61) 0.67 
62) 0.68 

63) 0.70 

64) 0.72 

65) 0.73 

66) 0.75 

67) 0.77 

68) 0.78 

69) 0.80 

70) 0.82 

71) 0.83 

72) 0.85 

73) 0.87 
74) 0.88 

Updated: 5/9/96: RBE 
MW-6-61-T2 

27.23 

26.68 

26.71 

26.71 

26.71 

26.71 

26.71 

26.71 

26.71 

26.71 

26.70 

26.70 

26.70 

26.70 

26.70 

26.65 

26.55 

26.55 

26.43 

26.43 

26.28 

26.24 

26.25 

26.12 

26.12 

25.98 

25.99 

25.99 

25.60 

25.60 

25.60 

25.60 

25.60 

25.59 

25.59 

24.78 

24.74 

24.70 

24.65 

24.61 

24.58 

24.54 

24.50 

24.47 

24.44 

24.41 

24.37 

4.78 1.564 1.471 

4.23 1.443 1.462 

4.26 1.449 1.454 

4.26 1.450 1.446 

4.26 1.449 1.438 

4.26 1.450 1.430 

4.26 1.449 1.422 

4.26 1.449 1.414 

4.26 1.449 1.406 

4.26 1.449 1.398 

4.25 1.448 1.389 
4.25 1.447 1.381 

4.25 1.447 1.373 

4.25 1.446 1.365 

4.25 1.446 1.349 
4.20 1.435 1.333 
4.10 1.411 1.316 

4.10 1.410 1.300 

3.98 1.382 1.284 

3.98 1.382 1.268 

3.83 1.342 1.252 

3.79 1.333 1.235 

3.80 1.334 1.219 
3.67 1.299 1.203 

3.67 1.300 1.187 

3.53 1.261 1.171 

3.54 1.264 1.154-
3.54 1.264 1.138 

3.15 1.147 1.122 

3.15 1.148 1.106 

3.15 1.148 1.089 

3.15 1.146 1.073 

3.15 1.146 1.057 

3.14 1.145 1.041 

3.14 1.144 1.025 

2.33 0.845 1.008 

2.29 0.829 0.992 

2.25 0.812 0.976 

2.20 0.788 0.960 

2.16 0.771 0.943 

2.13 0.755 0.927 

2.09 0.737 0.911 

2.05 0.720 0.895 

2.02 0.704 0.879 

1.99 0.687 0.862 

1.96 0.671 0.846 

1.92 0.653 0.830 
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75) 0.90 

76) 0.92 

77) 0.93 

78) 0.95 

79) 0.97 

80) 0.98 

81) 1.00 

82) 1.20 

83) 1.40 

84) 1.60 

85) 1.80 

86) 2.00 

87) 2.20 

88) 2.40 

89) 2.60 

90) 2.80 

91) 3.00 

92) 3.20 

93) 3.40 

94) 3.60 

95) 3.80 

96) 4.00 

97) 4.20 

98) 4.40 

99) 4.60 

100) 4.80 

101) 5.00 

102) 5.20 

103) 5.40 

104) 5.60 

105) 5.80 

106) 6.00 

107) 6.20 

108) 6.40 

109) 6.60 

110) 6.80 

Ill) 7.00 

112) 7.20 

113) 7.40 

114) 7.60 

115) 7.80 

116) 8.00 

117) 8.20 

118) 8.40 

119) 8.60 

120) 8.80 

121) 9.00 

Updated: 5/9/96: RBE 
MW-6-6\-T2 

24.34 

24.31 

24.28 

24.25 

24.23 

24.20 

24.17 

23.88 

23.65 

23.47 

23.32 
-
23.20 

23.10 

23.02 

22.95 

22.90 

22.85 

22.82 

22.78 

22.76 

22.73 

22.71 

22.69 

22.68 

22.66 

22.65 

22.64 

22.63 

22.62 

22.62 

22.61 

22.60 

22.59 

22.59 

22.59 ' 

22.59 

22.58 

22.58 

22.57 

22.57 

22.57 

22.57 

22.57 

22.57 

22.57 

22.57 

22.56 

1.89 0.638 0.814 

1.86 0.621 0.798 

1.83 0.606 0.781 

1.80 0.590 0.765 

1.78 0.574 0.749 

1.75 0.558 0.733 

1.72 0.542 0.716 

1.43 0.356 0.522 

1.20 0.182 0.327 

1.02 0.020 0.132 

0.87 -0.138 -0.062 

0.75 -0.282 -0.257 

0.65 -0.431 -0.451 

0.57 -0.555 -0.646 

0.50 -0.685 -0.841 
0.45 -0.792 -1.035 

0.40 -0.909 -1.230 

0.37 -1.008 -1.424 

0.33 -1.109 -1.619 

0.31 -1.187 -1.814 

0.28 -1.287 -2.008 

0.26 -1.347 -2.203 

0.24 -1.423 -2.398 

0.23 -1.474 -2.592 

0.21 -1.546 -2.787 

0.20 -1.625 -2.981 

0.19 -1.671 -3.176 

0.18 -1.726 -3.371 

0.17 -1.760 -3.565 

0.17 -1.796 -3.760 

0.16 -1.820 -3.955 

0.15 -1.877 -4.149 

0.14 -1.945 -4.344 

0.14 -1.945 -4.538 

0.14 -1.988 -4.733 
-

0.14 -1.988 -4.928 

0.13 -2.010 -5.122 

0.13 -2.033 -5.317 

0.12 -2.087 -5.512 

0.12 -2.087 -5.706 

0.12 -2.137 -5.901 

0.12 -2.137 -6.095 

0.12 -2.137 -6.290 

0.12 -2.163 -6.485 

0.12 -2.163 -6.679 

0.12 -2.163 -6.874 

0.11 -2.189 -7.068 
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122) 9.20 
123) 9.40 
124) 9.60 
125) 9.80 
126) 10.00 
127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 
132) 16.00 
133) 17.00 
134) 18.00 
135) 19.00 
136) 20.00 
137) 21.00 
138) 22.00 

Updated: 5/9/96: RBE 
MW-6-61-TI 

22.56 O.II -2.216 -7.263 
22.56 O.II -2.216 -7.458 
22.56 O.II -2.254 -7.652 
22.55 0.10 -2.313 -7.847 

22.55 0.10 -2.283 -8.042 
22.55 0.10 -2.283 -9.015 
22.54 0.09 -2.408 -9.988 
22.54 0.09 -2.408 -10.961 
22.54 0.09 -2.408 -11.934 
22.53 0.08 -2.489 -12.907 
22.54 0.09 -2.453 -13.880 
22.53 0.08 -2.564 -14.853 
22.53 0.08 -2.526 -15.826 
22.53 0.08 -2.564 -16.800 
22.53 0.08 -2.564 -17.773 
22.53 0.08 -2.564 -18.746 
22.53 0.08 -2.489 -19.719 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIIFS Project No.: 2708 -----------------Client Name: Northwest Natural Gas Company Identification: MW -8-29 

Analysis By: RBE 
Run Date: 3/28/96 

Riser Pipe Diameter: 
Intake Diameter: 

Intake Length: 
Saturated Column Length: 

Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0.00 15.66 

2) 0.01 15.66 

3) 0.02 15.66 

4) 0.03 15.66 
5) 0.03 15.66 

6) 0.04 15.66 

7) 0.05 15.66 

8) 0.06 15.77 

9) 0.07 16.81 

10) 0.08 16.93 

11) 0.08 17.79 

12) 0.09 18.69 

13) 0.10 18.05 

14) 0.11 19.15 

15) 0.12 19.46 

16) 0.13 19.89 

17) 0.13 19.78 

18) 0.14 19.91 

19) 0.15 19.75 

20) 0.16 19.77 

21) 0.17 19.78 

22) 0.18 19.74 

23) 0.18 19.74 

24) 0.19 19.74 

25) 0.20 19.72 

26) 0.21 19.69 

27) 0.22 19.71 

Updated: 5/9/96 RBE 
MW-8-29 

0.167 feet 
0.923 feet 

10 feet 
15.94 feet 
15.65 feet 
15.94 feet 

37 Min 1 to 
131 Max 155 
3 1 to 9 

6.72E-02 ft./day 
0.109 

Drawdownlup 
feet 

0.01 

0.01 

0.01 

om 
om 
0.01 

om 
0.12 

1.16 

1.28 

2.14 

3.04 

2.40 

3.50 

3.81 

4.24 

4.13 

4.26 

4.10 

4.12 

4.13 

4.09 

4.09 

4.09 

4.07 

4.04 

4.06 

100 LP ~ ~ ; ~ ~ ~' ~ § § ~ ~ ~ ~ ~ ~ ~ ~ § ~'; 
, 

: : : : : :,: : : : : : ~ : : : : : :': 
: : : : : :': : : : : : r : : : : : : I : 

, 
•• ____ , ______ L ______ ,_ , 

10 .. iJ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ : _____ L. _____ .' ______ I 

- - - - - - I 

1 ~ 
~ ~ ~ ~ ~ h ~ ~ ~ ~ ~ ~ ~ rfrrtfffR~': 0 

::I: -. - - - - - -I ______ .. _____ •• ______ • 

::I: - - - - - -I - - - - - - ... - - - - - -I - - - - - - • 

0.1 j ) = : = = : ::: = = = : = ~ : : : : : ::: : : : : = ; :: :: :: :: :: :1:: :: :: :: :: :: ( :: :: :: :: :: :':: :: :: :: :: :: i 
- - - - - -, - - - - - - r - - - - - -, - - - - - - 1 

- - - - - -, - - - - - - r - - - - - -, - - - - - - 1 

0.01 ~ 
~ l ~ ~ l ~ id ~ II ~ kb~ 1 ~ 1 ~ &j ~ 1 ~ ~ ~o 
----------.-------------- " ' , , 

0.001 - - - - - .' - - -- - - ... - - - - - .' - - - - - - . 
Time 

Line Fit To Regression On 
LN(Yt) LN(Yt) 

-5.116 1.345 

-4.711 1.345 

-4.711 1.344 

-4.711 1.344 

-5.116 1.344 

-5.116 1.343 

-4.711 1.343 

-2.120 1.342 

0.147 1.342 

0.245 1.341 

0.762 1.341 

1.113 1.340 

0.873 1.340 

1.253 1.340 

1.336 1.339 

1.443 1.339 

1.419 1.338 

1.449 1.338 

1.411 1.337 

1.417 1.337 

1.419 1.337 

1.408 1.336 

1.408 1.336 

1.408 1.335 

1.403 1.335 

1.397 1.334 

1.400 1.334 
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28) 0.23 

29) 0.23 

30) 0.24 

31) 0.25 

32) 0.26 

33) 0.27 

34) 0.28 

35) 0.28 

36) 0.29 

37) 0.30 

38) 0.31 

39) 0.32 

40) 0.33 
41) 0.33 

42) 0.35 
43) 0.37 
44) 0.38 

45) 0.40 

46) 0.42 

47) 0.43 

48) 0.45 

49) 0.47 

50) 0.48 

51) 0.50 
52) 0.52 

53) 0.53 

54) 0.55 

55) 0.57 
56) 0.58 

57) 0.60 

58) 0.62 

59) 0.63 
. 60) 0.65 

61) 0.67 

62) 0.68 

63) 0.70 
64) 0.72 

65) 0.73 

66) 0.75 

67) 0.77 

68) 0.78 

69) 0.80 

70) 0.82 

71) 0.83 

72) 0.85 
73) 0.87 
74) 0.88 

Updated: 519/96 RBE 
MW-8-29 

19.70 

19.69 

19.73 

19.66 

19.66 

19.65 

19.65 

19.64 

19.61 

19.63 

19.62 

19.61 

19.60 

19.59 

19.58 

19.58 

19.56 

19.54 

19.53 

19.52 

19.51 

19.50 

19.49 

19.48 

19.48 

19.47 

19.46 

19.45 

19.44 

19.44 

19.43 

19.42 

19.41 

19.41 

19.40 

19.39 

19.39 

19.38 

19.37 

19.37 

19.36 

19.35 

19.35 

19.34 

19.34 

19.33 

19.33 

4.05 1.397 1.333 

4.04 1.397 1.333 

4.08 1.406 1.333 

4.01 1.389 1.332 

4.01 1.389 1.332 

4.00 1.386 1.331 

4.00 1.386 1.331 

3.99 1.384 1.330 

3.96 1.375 1.330 

3.98 1.380 1.330 
3.97 1.379 1.329 

3.96 1.376 1.329 

3.95 1.374 1.328 
3.94 1.371 1.328 

3.93 1.368 1.327 
3.93 1.368 1.326 
3.91 1.364 1.325 

3.89 1.359 1.324 
3.88 1.356 1.323 

3.87 1.354 1.323 

3.86 1.351 1.322 

3.85 1.349 1.321 
3.84 1.346 1.320 

3.83 1.344 1.319 
3.83 1.342 1.318 

3.82 1.340 1.317 

3.81 1.338 1.316 

3.80 1.336 1.316 
3.79 1.333 1.315 

3.79 1.331 1.314 

3.78 1.330 1.313 

3.77 1.327 1.312 

3.76 1.325 1.311 

3.76 1.324 1.310 

3.75 1.322 1.310 

3.74 1.320 1.309 

3.74 1.319 1.308 

3.73 1.316 1.307 

3.72 1.315 1.306 

3.72 1.313 1.305 

3.71 1.311 1.304 

3.70 1.309 1.303 

3.70 1.309 1.303 

3.69 1.307 1.302 

3.69 1.305 1.301 

3.68 1.303 1.300 

3.68 1.302 1.299 
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75) 0.90 

76) 0.92 

77) 0.93 

78) 0.95 

79) 0.97 

80) 0.98 

81) 1.00 

82) 1.20 

83) 1.40 

84) 1.60 

85) 1.80 

86) 2.00 

87) 2.20 

88) 2.40 

89) 2.60 

90) 2.80 

91) 3.00 

92) 3.20 

93) 3.40 

94) 3.60 

95) 3.80 

96) 4.00 

97) 4.20 

98) 4.40 

99) 4.60 

100) 4.80 

101) 5.00 

102) 5.20 

103) 5.40 

104) 5.60 

105) 5.80 

106) 6.00 

107) 6.20 

108) 6.40 

109) 6.60 

110) 6.80 

Ill) 7.00 

112) 7.20 

113) 7.40 

114) 7.60 

115) 7.80 

116) 8.00 

117) 8.20 

118) 8.40 

119) 8.60 

120) 8.80 
121) 9.00 

Updated: 5/9/96 RBE 
MW-8-29 

19.32 

19.31 

19.31 

19.30 

19.30 

19.29 

19.28 

19.22 

19.16 

19.11 

19.06 

19.02 

18.97 

18.93 

18.88 

18.84 

18.80 

18.75 

18.72 

18.69 

18.66 

18.62 

18.59 

18.56 

18.53 

18.50 

18.48 

18.45 

18.42 

18.40 

18.37 

18.35 

18.33 

18.30 

18.28 

18.25 

18.23 

18.21 

18.19 

18.17 

18.15 

18.13 

18.11 

18.10 

18.08 

18.06 

18.05 

3.67 1.301 1.298 

3.66 1.298 1.297 

3.66 1.297 1.296 

3.65 1.296 1.296 

3.65 1.294 1.295 

3.64 1.293 1.294 

3.63 1.290 1.293 

3.57 1.273 1.282 

3.51 1.257 1.272 

3.46 1.241 1.262 

3.41 1.227 1.251 

3.37 1.213 1.241 

3.32 1.201 1.230 

3.28 1.188 1.220 

3.23 1.173 1.209 

3.19 1.161 1.199 

3.15 1.149 1.188 

3.10 1.131 1.178 

3.07 1.122 1.167 

3.04 1.111 U57 

3.01 1.100 1.146 

2.97 1.090 1.136 

2.94 1.079 1.126 

2.91 1.068 1.115 

2.88 1.058 1.105 

2.85 1.048 1.094 

2.83 1.039 1.084 

2.80 1.028 1.073 

2.77 1.019 1.063 

2.75 1.010 1.052 

2.72 1.001 1.042 

2.70 0.993 1.031 

2.68 0.984 1.021 

2.65 0.975 1.010 

2.63 0.967 1.000 

2.60 0.957 0.989 

2.58 0.949 0.979 

2.56 0.941 0.969 

2.54 0.933 0.958 

2.52 0.925 0.948 

2.50 0.917 0.937 

2.48 0.908 0.927 

2.46 0.902 0.916 

2.45 0.894 0.906 

2.43 0.887 0.895 

2.41 0.880 0.885 

2.40 0.873 0.874 
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122) 9.20 
123) 9.40 
124) 9.60 
125) 9.80 
126) 10.00 
127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 
132) 16.00 
133) 17.00 
134) 18.00 
135) 19.00 
136) 20.00 
137) 21.00 
138) 22.00 
139) 23.00 
140) 24.00 
141) 25.00 
142) 26.00 
143) 27.00 
144) 28.00 
145) 29.00 
146) 30.00 
147) 31.00 
148) 32.00 
149) 33.00 
150) 34.00 
151) 35.00 
152) 36.00 
153) 37.00 
154) 38.00 
155) 39.00 

Updated: 5/9/96 RBE 
MW-8-29 

18.03 
18.01 

17.99 
17.98 
17.96 
17.89 
17.81 
17.75 
17.68 
17.63 
17.58 
17.54 
17.49 
17.45 
17.41 
17.37 
17.34 
17.30 
17.27 
17.24 
17.22 
17.19 
17.16 
17.13 
17.11 
17.09 
17.06 
17.04 
17.02 
17.01 
16.99 
16.97 
16.95 
16.93 

2.38 0.865 0.864 
2.36 0.859 0.853 
2.34 0.849 0.843 
2.33 0.844 0.833 
2.31 0.837 0.822 
2.24 0.805 0.770 
2.16 0.771 0.717 
2.10 0.741 0.665 
2.03 0.710 0.613 
1.98 0.685 0.560 
1.93 -5.809 0.508 
1.89 -5.809 0.456 
1.84 0.610 0.404 
1.80 0.588 0.351 
1.76 0.565 0.299 
1.72 0.543 0.247 
1.69 0.522 0.194 
1.65 0.500 0.142 
1.62 0.482 0.090 
1.59 0.464 0.037 
1.57 0.449 -0.015 
1.54 . 0.430 -0.067 
1.51 0.413 -0.120 
1.48 0.395 -0.172 
1.46 0.379 -0.224 
1.44 0.362 -0.277 
1.41 0.346 -0.329 
1.39 0.331 -0.381 
1.37 0.317 -0.434 
1.36 0.305 -0.486 
1.34 0.289 -0.538 
1.32 0.275 -0.591 
1.30 0.265 -0.643 
1.28 0.250 -0.695 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIfFS Project No.: 2708 

------~---------Client Name: Northwest Natural Gas Company Identification: MW -8-56 
Analysis By: RBE 

Run Date: 3/28/96 
Riser Pipe Diameter: 

Intake Diameter: 
Intake Length: 

Saturated Column Length: 
Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0.00 23.46 
2) 0.01 23.46 

3) 0.02 23.46 
4) 0.03 23.46 

5) 0.03 23.46 
6) 0.04 23.46 
7) 0.05 23.49 
8) 0.06 26.09 
9) 0.07 27.02 

10) 0.08 26.67 
11) 0.08 27.55 
12) 0.09 28.66 
13) 0.10 28.77 
14) 0.11 28.59 

15) 0.12 28.68 

16) 0.13 28.62 
17) 0.13 28.59 

18) 0.14 28.62 

19) 0.15 28.58 
20) 0.16 28.59 
21) 0.17 28.58 
22) 0.18 28.56 
23) 0.18 28.57 

24) 0.19 28.56 
25) 0.20 28.55 
26) 0.21 28.56 
27) 0.22 28.54 

Updated: 5/9/96 RBE 
MW-8-56 

0.167 feet 
0.923 feet 

10 feet 
35.l8 feet 
23.45 feet 

30 feet 
51 Min 1 to 
131 Max 15 
3 1 to 9 

8. 13E-02 ft./day 
0.004 

Drawdowo/up 
feet 

0.01 

om 
0.01 

om 
0.01 

om 
0.04 

2.64 

3.57 

3.22 

4.10 

5.21 

5.32 

5.14 

5.23 

5.17 

5.14 

5.17 

5.13 

5.14 

5.13 

5.11 

5.12 

5.11 

5.10 

5.11 

5.09 

o 
J: 
J: 

100 ;;;;;;';;;; ; ; ! ; ; ; ; ; ;'; - - - - - - - - - - - - - - - - - - --: :: :: :: :: :':: :: :: :: :: :: t :: :: :: :: :: :':: 
: : : : : :,: : : : : : ~ : : : : : :,: 
- - - - - _, - - - - - - I. ______ ,_ 

- - - - : : L : : : : : :': : : : : : 1 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ :7 ~ ~ : - - - - - - - - - - - - - - -- - - - . 

0.1 . ___ _ 
<~ ~ ~ ~ ~ ~ - - - - - - r - - - - - -, - - - - - - , --------------.----

- - - - - - - - - - - - - - - - - - - - -- - - -, , , 
0.001 - - - - - -' - - - - - - • - - - - - -' - - - - - - . 

Time 

Line Fit To Regression On 
LN(Yt) LN(Yt) 

-5.116 1.619 

-5.116 1.618 

-4.711 1.618 

-5.116 1.618 

-5.116 1.617 

-5.116 1.617 

-3.297 1.616 

0.970 1.616 

1.274 1.615 

1.168 1.615 

1.410 1.614 

1.650 1.614 

1.671 1.613 

1.637 1.613 

1.654 1.613 

1.643 1.612 

1.638 1.612 

1.643 1.611 

1.635 1.611 

1.636 1.610 

1.635 1.610 

1.631 1.609 

1.632 1.609 

1.630 1.609 

1.629 1.608 
1.630 1.608 
1.627 1.607 
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28) 0.23 

29) 0.23 

30) 0.24 

31) 0.25 

32) 0.26 

33) 0.27 

34) 0.28 

35) 0.28 

36) 0.29 

37) 0.30 

38) 0.31 

39) 0.32 

40) 0.33 

41) 0.33 

42) 0.35 

43) 0.37 

44) 0.38 

45) 0.40 

46) 0.42 

47) 0.43 

48) 0.45 

49) 0.47 

50) 0.48 

51) 0.50 

52) 0.52 

53) 0.53 

54) 0.55 

55) 0.57 

56) 0.58 

57) 0.60 

58) 0.62 

59) 0.63 

60) 0.65 

61) 0.67 

62) 0.68 

63) 0.70 

64) 0.72 

65) 0.73 

66) 0.75 

67) 0.77 

68) 0.78 

69) 0.80 

70) 0.82 

71) 0.83 

72) 0.85 

73) 0.87 

74) 0.88 

Updated: 5/9/96 RBE 
MW-8-56 

28.55 

28.54 

28.51 

28.53 

28.52 

28.50 

28.52 

28.50 

28.49 

28.49 

28.49 

28.49 

28.47 

28.47 

28.46 

28.46 

28.45 

28.45 

28.43 

28.43 

28.42 

28.42 

28.41 

28.41 

28.40 

28.40 

28.39 

28.38 

28.38 

28.37 

28.36 

28.36 

28.35 

28.35 

28.34 

28.34 

28.33 

28.32 

28.32 

28.31 

28.30 

28.30 

28.29 

28.29 

28.28 

28.28 

28.27 

5.10 1.629 1.607 

5.09 1.627 1.606 

5.06 1.621 1.606 

5.08 1.625 1.605 

5.07 1.623 1.605 

5.05 1.620 1.604 

5.07 1.622 1.604 

5.05 1.619 1.604 

5.04 1.617 1.603 

5.04 1.617 1.603 

5.04 1.617 1.602 

5.04 1.617 1.602 

5.02 1.614 1.601 

5.02 1.614 1.601 

5.01 1.612 1.600 

5.01 1.610 1.599 

5.00 1.609 1.598 

5.00 1.609 1.597 

4.98 1.605 1.596 

4.98 1.605 1.595 

4.97 1.604 1.595 

4.97 1.603 1.594 

4.96 1.602 1.593 

4.96 1.600 1.592 

4.95 1.599 1.591 

4.95 1.598 1.590 

4.94 1.597 1.589 

4.93 1.596 1.588 

4.93 1.595 1.587 

4.92 1.593 1.586 

4.91 1.592 1.586 

4.91 1.591 1.585 

4.90 1.589 1.584 

4.90 1.588 1.583 

4.89 1.587 1.582 

4.89 1.586 1.581 

4.88 1.585 1.580 

4.87 1.584 1.579 

4.87 1.582 1.578 

4.86 1.581 1.577 

4.85 1.580 1.577 

4.85 1.579 1.576 

4.84 1.578 1.575 

4.84 1.577 1.574 

4.83 1.575 1.573 

4.83 1.574 1.572 

4.82 1.573 1.571 
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75) 0.90 

76) 0.92 

77) 0.93 

78) 0.95 

79) 0.97 

80) 0.98 

81) 1.00 

82) 1.20 

83) 1.40 

84) 1.60 

85) 1.80 

86) 2.00 

87) 2.20 

88) 2.40 

89) 2.60 
90) 2.80 

91) 3.00 

92) 3.20 

93) 3.40 
94) 3.60 

95) 3.80 
96) 4.00 

97) 4.20 

98) 4.40 
99) 4.60 

100) 4.80 

101) 5.00 
102) 5.20 

103) 5.40 

104) 5.60 

105) 5.80 

106) 6.00 

107) 6.20 

108) 6.40 

109) 6.60 

110) 6.80 

Ill) 7.00 

112) 7.20 

113) 7.40 

114) 7.60 

115) 7.80 

116) 8.00 

117) 8.20 

118) 8.40 

119) 8.60 

120) 8.80 
121) 9.00 

Updated: 5/9/96 RB E 
MW-8-56 

28.27 

28.26 

28.26 

28.25 

28.25 

28.24 

28.23 

28.18 

28.12 

28.07 

28.01 

27.96 

27.91 

27.86 

27.81 

27.76 

27.71 

27.67 

27.63 

27.58 

27.53 

27.49 

27.45 

27.41 

27.37 

27.32 

27.28 

27.25 

27.20 

27.17 

27.13 

27.09 

27.05 

27.01 

26.97 

26.93 

26.90 

26.85 

26.82 

26.78 

26.74 

26.70 

26.66 

26.63 

26.60 

26.57 

26.54 

4.82 1.572 1.570 

4.81 1.570 1.569 

4.81 1.570 1.568 

4.80 1.569 1.567 

4.80 1.568 1.567 

4.79 1.567 1.566 

4.78 1.565 1.565 

4.73 1.553 1.554 

4.67 1.541 1.543 

4.62 1.530 1.532 

4.56 1.517 1.522 

4.51 1.506 1.511 

4.46 1.495 1.500 

4.41 1.483 1.489 

4.36 1.473 1.478 

4.31 1.462 1.467 

4.26 1.450 1.457 

4.22 1.440 1.446 

4.18 1.429 1.435 

4.13 1.418 1.424 

4.08 1.407 1.413 

4.04 1.397 1.403 

4.00 1.386 1.392 

3.96 1.375 1.381 

3.92 1.365 1.370 

3.87 1.354 1.359 

3.83 1.343 1.349 

3.80 1.334 1.338 

3.75 1.323 1.327 

3.72 1.313 1.316 

3.68 1.302 1.305 

3.64 1.291 1.294 

3.60 1.281 1.284 

3.56 1.270 1.273 

3.52 1.260 1.262 

3.48 1.248 1.251 

3.45 1.237 1.240 

3.40 1.225 1.230 

3.37 1.214 1.219 

3.33 1.201 1.208 

3.29 1.191 1.197 

3.25 1.179 1.186 

3.21 1.168 1.176 

3.18 1.157 1.165 

3.15 1.147 1.154 

3.12 1.137, 1.143 

3.09 1.127 1.132 
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122) 9.20 
123) 9.40 
124) 9.60 
125) 9.80 
126) 10.00 
127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 
132) 16.00 
133) 17.00 
134) 18.00 
135) 19.00 
136) 20.00 
137) 21.00 
138) 22.00 
139) 23.00 
140) 24.00 
141) 25.00 
142) 26.00 
143) 27.00 
144) 28.00 
145) 29.00 
146) 30.00 
147) 31.00 
148) 32.00 
149) 33.00 
150) 34.00 
151) 35.00 

Updated: 519196 RBE 
MW-8-56 

26.50 
26.48 
26.45 
26.42 
26.38 
26.25 
26.11 
25.99 
25.87 
25.76 
25.65 
25.56 
25.46 
25.38 
25.29 
25.21 
25.14 
25.07 
25.01 
24.94 
24.88 
24.82 
24.77 
24.72 
24.67 
24.63 
24.59 
24.54 
24.51 
24.47 

3.05 l.l16 l.l21 
3.03 l.l07 1.111 
3.00 1.097 l.lOO 
2.97 1.087 1.089 
2.93 1.076 1.078 
2.80 1.029 1.024 
2.66 0.980 0.970 
2.54 0.931 0.916 
2.42 0.884 0.862 
2.31 0.838 0.808 
2.20 -5.809 0.754 
2.11 -5.809 0.700 
2.01 0.700 0.646 
1.93 0.655 0.592 
1.84 0.611 0.538 
1.76 0.568 0.483 
1.69 0.524 0.429 
1.62 0.481 0.375 
1.56 0.441 0.321 
1.49 0.400 0.267 
1.43 0.359 0.213 
1.37 0.316 0.159 
1.32 0.278 0.105 
1.27 0.240 0.051 
1.22 0.201 -0.003 
1.18 0.162 -0.057 
l.l4 0.127 -0.111 
1.09 0.090 -0.165 
1.06 0.054 -0.219 
1.02 0.Ql8 -0.273 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIlFS Project No.: 2708 -----------------Client Name: Northwest Natural Gas Company Identification: MW -9-29 

Analysis By: RBE 
Run Date: 3/28/96 

Riser Pipe Diameter: 
Intake Diameter: 

Intake Length: 
Saturated Column Length: 

Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0.00 7.28 
2) 0.01 7.28 
3) 0.02 7.28 
4) 0.03 7.27 

5) 0.03 7.28 

6) 0.04 7.28 

7) 0.05 9.01 

8) 0.06 18.96 
9) 0.07 20.69 

10) 0.08 18.44 

11) 0.08 14.19 

12) 0.09 13.89 
13) 0.10 13.76 
14) 0.11 13.73 
15) 0.12 13.66 
16) 0.13 13.62 

17) 0.13 13.61 
18) 0.14 13.56 
19) 0.15 13.56 
20) 0.16 13.53 
21) 0.17 13.52 
22) 0.18 13.50 
23) 0.18 13.47 
24) 0.19 13.46 
25) 0.20 13.44 

26) 0.21 13.41 

27) 0.22 13.40 

Updated: 4/16196 RBE 
MW-9-29-Tl 

100 ! ! ! :: ! :1:: ! :: = ! ! £ :: ! ! ! ! :'! 
: : ;: : : =,;: ;: : ;: : ;: t : ;: ;: ;: ;: :1: 

0.167 feet : : : : : :': : : : : : ! : : : : : :': .............. _1_ .......... Ir. .............. _I_ 

0.923 feet 
10 j 

I;!W!! !!!!!! 1; 
~ 

10 feet 
1 

21.47 feet 0 :::c 
7.28 feet I 

0.1 
21.47 feet ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~: : : ~ ~ 

13 Min 1 to 0.01 ( 
121 Max 15 1 ~~ ~ ~ ~ ~ N ~ ~ n ~~ ~ ~ ~ ~ M r-~ ~ ~ 
3 1 to 9 0.001 ............ "'" ........................... -'" ............. 

2.76E-Ol ftJday Time 
0.008 

Drawdown/up Line Fit To Regression On 
feet LN(Yt) LN(Yt) 

0.00 . -5.521 1.854 
0.00 -5.521 1.852 
0.00 -5.521 1.851 
0.01 -4.962 1.849 
0.00 - 1.847 
0.00 - 1.846 
1.73 0.546 1.844 

11.68 2.458 1.842 
13.41 2.596 1.841 
11.16 2.412 1.839 
6.91 1.932 1.837 
6.61 1.888 1.836 
6.48 1.869 1.834 
6.45 1.864 1.832 
6.38 1.853 1.830 
6.34 1.847 1.829 

6.33 1.845 1.827 
6.28 1.837 1.825 

6.28 1.837 1.824 
6.25 1.833 1.822 
6.24 1.830 1.820 

6.22 1.827 1.819 

6.19 1.823 1.817 

6.18 1.821 1.815 
6.16 1.819 1.814 
6.13 1.813 1.812 

6.12 1.811 1.810 
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28) 0.23 
29) 0.23 
30) 0.24 
31) 0.25 
32) 0.26 
33) 0.27 
34) 0.28 
35) 0.28 
36) 0.29 
37) 030 
38) 031 
39) 032 
40) 033 
41) 033 
42) 0.35 
43) 037 
44) 038 
45) 0.40 
46) 0.42 
47) 0.43 
48) 0.45 
49) 0.47 
50) 0.48 
51) 0.50 
52) 0.52 
53) 0.53 
54) 0.55 
55) 0.57 
56) 0.58 
57) 0.60 
58) 0.62 
59) 0.63 
60) 0.65 
61) 0.67 
62) 0.68 
63) 0.70 
64) 0.72 
65) 0.73 
66) 0.75 
67) 0.77 
68) 0.78 
69) 0.80 
70) 0.82 
71) 0.83 
72) 0.85 
73) 0.87 
74) 0.88 

Updated: 4/16/96 RBE 
MW-9-29-Tl 

13.36 
1336 
13.35 
13.34 
13.33 
13.31 
1330 
13.27 
13.26 
13.25 
13.24 
13.22 
13.21 
13.20 
13.18 
13.16 
13.14 
13.12 
13.09 
13.08 
13.06 
13.04 
13.02 
13.00 
12.98 
12.96 
12.95 
12.93 
12.91 
12.90 
12.88 
12.87 
12.85 
12.84 
12.82 
12.80 
12.79 
12.77 
12.75 
12.73 
12.72 
12.70 
12.68 
12.66 
12.64 
12.62 
12.60 

6.08 1.805 1.809 
6.08 1.805 1.807 
6.07 1.803 1.805 
6.06 1.801 1.804 
6.05 1.801 1.802 
6.03 1.796 1.800 
6.02 1.795 1.799 
5.99 1.790 1.797 
5.98 1.789 1.795 
5.97 1.786 1.793 
5.96 1.784 1.792 
5.94 1.782 1.790 
5.93 1.780 1.788 
5.92 1.779 1.787 
5.90 1.775 1.783 
5.88 1.771 1.780 
5.86 1.767 1.777 
5.84 1.764 1.773 
5.81 1.760 1.770 
5.80 1.757 1.767 
5.78 1.754 1.763 
5.76 1.750 1.760 
5.74 1.747 1.756 
5.72 1.744 1.753 
5.70 1.741 1.750 
5.68 1.738 1.746 
5.67 1.735 1.743 
5.65 1.732 1.740 
5.63 1.729 1.736 
5.62 1.726 1.733 
5.60 1.723 1.730 
5.59 1.720 1.726 
5.57 1.717 1.723 
5.56 1.715 1.719 
5.54 1.712 1.716 
5.52 1.709 1.713 
5.51 1.707 1.709 
5.49 1.703 1.706 
5.47 1.700 1.703 
5.45 1.696 1.699 
5.44 1.693 1.696 
5.42 1.690 1.693 
5.40 1.686 1.689 
538 1.683 1.686 
536 1.679 1.682 
5.34 1.676 1.679 
532 1.672 1.676 
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75) 0.90 

76) 0.92 
77) 0.93 
78) 0.95 

79) 0.97 
80) 0.98 

81) 1.00 
82) 1.20 
83) 1.40 
84) 1.60 
85) 1.80 
86) 2.00 

87) 2.20 

88) 2.40 
89) 2.60 
90) 2.80 
91) 3.00 
92) 3.20 
93) 3.40 
94) 3.60 
95) 3.80 
96) 4.00 
97) 4.20 
98) 4.40 
99) 4.60 

100) 4.80 
101) 5.00 
102) 5.20 
103) 5.40 
104) 5.60 
105) 5.80 
106) 6.00 
107) 6.20 
108) 6.40 
109) 6.60 
110) 6.80 
111) 7.00 
112) 7.20 
113) 7.40 
114) 7.60 
115) 7.80 
116) 8.00 
117) 8.20 
118) 8.40 
119) 8.60 
120) 8.80 
121) 9.00 

Updated: 4/16/96 RBE 
MW-9-29-Tl 

12.59 

12.57 

12.55 
12.53 
12.52 

12.50 

12.48 

12.29 

12.11 

11.93 

11.76 
11.60 

11.41 

11.24 

11.08 
10.92 

10.78 

10.64 
10.51 
10.38 
10.27 
10.15 

10.04 
9.93 

9.83 

9.73 

9.62 

9.53 

9.43 

9.33 
9.26 

9.18 
9.11 

9.04 

8.97 
8.90 

8.83 

8.77 

8.71 

8.65 
8.60 

8.55 
8.49 

8.45 
8.40 

8.36 

8.31 

5.31 1.669 1.672 
5.29 1.666 1.669 
5.27 1.662 1.666 
5.25 1.659 1.662 
5.24 1.656 1.659 
5.22 1.652 1.656 
5.20 1.649 1.652 
5.01 1.612 1.612 
4.83 1.575 1.571 
4.65 1.538 1.531 
4.48 1.501 1.491 
4.32 1.462 1.450 
4.13 1.419 1.410 
3.96 1.375 1.369 
3.80 1.334 1.329 
3.64 1.292 1.289 
3.50 1.252 1.248 
3.36 1.213 1.208 
3.23 1.173 1.168 
3.10 1.132 1.127 
2.99 1.095 1.087 
2.87 1.054 1.046 
2.76 1.017 1.006 
2.65 0.976 0.966 
2.55 0.937 0.925 
2.45 0.894 0.885 
2.34 0.849 0.845 
2.25 0.809 0.804 
2.15 0.767 0.764 
2.05 0.719 0.723 
1.98 0.685 0.683 

1.90 0.642 0.643 
1.83 0.603 0.602 

1.76 0.562 0.562 

1.69 0.522 0.521 
1.62 0.482 0.481 

1.55 0.440 0.441 

1.49 0.399 0.400 

1.43 0.355 0.360 

1.37 0.314 0.320 
1.32 0.275 0.279 

1.27 0.235 0.239 

1.21 0.194 0.198 

1.17 0.154 0.158 

1.12 0.113 0.118 

1.08 0.072 0.077 

1.03 0.031 0.037 

HAHN AND ASSOCIATES, INC. 
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122) 9.20 
123) 9.40 
124) 9.60 
125) 9.80 
126) 10.00 
127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 
132) 16.00 
133) 17.00 
134) 18.00 
135) 19.00 
136) 20.00 
137) 21.00 
138) 22.00 
139) 23.00 
140) 24.00 
141) 25.00 
142) 26.00 
143) 27.00 
144) 28.00 
145) 29.00 
146) 30.00 
147) 31.00 
148) 32.00 
149) 33.00 
150) 34.00 
151) 35.00 

Updated: 4116/96 RBE 
MW-9-29-Tl 

8.27 
823 
8.19 
8.16 
8.12 
7.97 
7.84 
7.74 
7.65 
7.59 
7.54 
7.50 
7.46 
7.44 
7.42 
7.40 
7.39 
7.38 
7.37 
7.37 
7.36 
7.36 
7.35 
7.35 
7.35 
7.35 
7.35 
7.34 
7.34 
7.34 

0.99 -0.013 -0.004 
0.95 -0.049 -0.044 
0.91 -0.090 -0.084 
0.88 -0.132 -0.125 
0.84 -0.170 -0.165 
0.69 -0.377 -0.367 
0.56 -0.574 -0.569 
0.46 -0.787 -0.771 
0.37 -0.994 -0.973 
0.31 -1.171 -1.175 
0.26 -1.363 -1.376 
0.22 -1.523 -1.578 
0.18 -1.698 -1.780 
0.16 -1.845 -1.982 
0.14 -1.973 -2.184 
0.12 -2.120 -2.386 
0.11 -2.207 -2.588 
0.10 -2.323 -2.790 
0.09 -2.397 -2.992 
0.09 -2.465 -3.194 
0.08 -2.590 -3.396 
0.08 -2.590 -3.597 
0.07 -2.674 -3.799 
0.07 -2.631 -4.001 
0.07 -2.674 -4.203 
0.07 -2.718 -4.40.5 
0.07 -2.718 -4.607 
0.06 -2.765 -4.809 
0.06 -2.765 -5.011 
0.06 -2.765 -5.213 

HAHN AND ASSOCIATES, INC. 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIfFS Project No.: 2708 

~~-------------
Client Name: Northwest Natural Gas Company Identification: MW-I0-61 
Analysis By: RBE 

Run Date: 3/28/96 
Riser Pipe Diameter: 

Intake Diameter: 
Intake Length: 

Saturated Column Length: 
Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0,00 14.71 
2) 0.01 14.72 

3) 0.02 14.71 
4) 0.03 14.72 
5) 0.03 14.72 

6) 0,04 14.72 
7) 0.05 14.72 
8) 0.06 14.72 

9) 0.07 16,07 

10) 0.08 17.98 

11) 0.08 18.03 

12) 0.09 17.79 
13) 0.10 19.21 

14) 0.11 20.18 

15) 0.12 19,80 

16) 0.13 19,68 

17) 0.13 19.75 

18) 0.14 19.62 

19) 0.15 19.62 

20) 0.16 19.58 

21) 0.17 19.53 
22) 0.18 19.51 

23) 0.18 19.48 

24) 0.19 19.46 

25) 0.20 19.42 
26) 0.21 19.40 

27) 0.22 19.38 

Updated: 5/9/96 RBE 
MW-I0-61 

0.167 feet 
0.923 feet 

10 feet 
49 feet 

14.79 feet 
30 feet 

91 Min 1 to 
131 Max 15C 
3 1 to 9 

2.27E-Ol ft.lday 
0.137 

Drawdownlup 
feet 

0.08 

0.07 

0.08 

0.07 

0.07 

0.07 

0.07 

0.07 

1.28 

3.19 

3.24 

3.00 

4.42 

5.39 

5.01 

4.89 

4.96 

4,83 

4.83 

4.79 

4.74 

4,72 

4.69 

4.67 

4.63 

4.61 

4.59 

100 :. :: :: :: :: :: ,: :: :: :: :: :: :.:: :: :: :: :: :: ~ :: :: :: :: : :: I 

~ ~ ~ ~ ~ ~,~ ~ ~ ~ ~ ~ ~,~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , 
• - - - - - o· ___ - - -. - - - - - - ~ - ___ • _ • 

- - - - - - ,. - - - - - ., - - - - - - j - - - - • -

- - - - - .,. - - - - - -, - - - • - - j - - - - - -

10 - - - - - .'. - - - - - _'A - - - - _..! - - - _._ 

~':""":""": ~ - - - - - - - - - - - - - - - - - - - - - - - .-____ .,. _____ .,. _____ J ____ • _ I 

0 
___ .,. - - - - - _1- _____ ..I ____ • _, 

J: 1 ~ ) , , , , 

-- ~ ~ ~ : - - ,: ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : J: 
- - - - - -1- - -,- - - - - -., - - - _. -, - - - - - -- - - - - - - - - - - - -.-, " 

---'~ 0,1 4 r ~ H ~ ~:~ ~ '::: :': - _::: - ::::: I , , ,,' , _ - , , ,7"!'<!, , , , 
: : : : : :,: : : : =.: : : : -: ~ : : : : : : I ______ t __ 

- - -I. _ _ _ _ _ _ __ • _ I 

- - - - - _1 __ 
- - -1- _____ "" _____ , 

0.01 ! I 

0 10 20 30 40 

Time 

Line Fit To Regression On 
LN(Yt) LN(Yt) 

-2.564 0.930 

-2.659 0.929 

-2.564 0.928 

-2.617 0.926 

-2.659 0,925 

-2.617 0,924 

-2.703 0.923 

-2.659 0.922 

0.247 0.921 

1.160 0.919 

1.175 0,918 

1.100 0,917 

1.486 0.916 

1.684 0.915 

1.611 0.913 

1.587 0.912 

1.601 0.911 

1.574 0,910 

1.574 0.909 

1.565 0.907 

1.555 0.906 

1.551 0.905 

1.545 0,904 

1.541 0,903 

1.533 0.901 

1.528 0.900 

1.524 0.899 
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28) 0.23 

29) 0.23 

30) 0.24 

31) 0.25 

32) 0.26 

33) 0.27 

34) 0.28 
35) 0.28 

36) 0.29 

37) 0.30 

38) 0.31 

39) 0.32 

40) 0.33 

41) 0.33 

42) 0.35 
43) 0.37 
44) 0.38 

45) 0.40 

46) 0.42 

47) 0.43 

48) 0.45 

49) 0.47 

50) 0.48 

51) 0.50 
52) 0.52 

53) 0.53 

54) 0.55 

55) 0.57 
56) 0.58 

57) 0.60 

58) 0.62 

59) 0.63 
. 60) 0.65 

61) 0.67 

62) 0.68 

63) 0.70 
64) 0.72 

65) 0.73 

66) 0.75 
67) 0.77 
68) 0.78 

69) 0.80 

70) 0.82 

71) 0.83 

72) 0.85 
73) 0.87 
74) 0.88 

Updated: 5/9/96 RBE 
MW-IO-61 

19.37 

19.33 

19.32 

19.30 

19.27 

19.25 

19.23 

19.21 

19.19 

19.17 

19.20 

19.14 

19.15 

19.04 

19.06 

19.03 

19.00 

18.96 

18.94 

18.90 

18.87 

18.84 

18.81 

18.78 

18.75 

18.72 

18.70 

18.67 

18.65 

18.62 

18.59 

18.56 

18.54 

18.52 

18.49 

18.46 

18.44 

18.42 

18.40 

18.37 

18.36 

18.33 

18.31 

18.29 

18.27 

18.24 

18.23 

4.58 l.521 0.898 

4.54 l.512 0.897 

4.53 l.512 0.895 

4.51 l.505 0.894 

4.48 l.499 0.893 

4.46 l.496 0.892 

4.44 l.491 0.891 

4.42 l.485 0.890 

4.40 l.482 0.888 

4.38 l.478 0.887 

4.41 l.483 0.886 

4.35 l.470 0.885 

4.36 l.473 0.884 

4.25 l.448 0.882 

4.27 1.452 0.880 
4.24 1.444 0.878 
4.21 1.436 0.875 

4.17 1.428 0.873 
4.15 1.423 0.870 

4.11 1.413 0.868 

4.08 . l.406 0.866 

4.05 1.398 0.863 
4.02 1.392 0.861 

3.99 1.384 0.859 

3.96 1.376 0.856 

3.93 1.369 0.854 

3.91 1.363 0.851 

3.88 1.356 0.849 

3.86 1.350 0.847 

3.83 1.342 0.844 

3.80 1.336 0.842 

3.77 1.328 0.839 

3.75 1.321 0.837 

3.73 l.316 0.835 

3.70 1.309 0.832 

3.67 1.301 0.830 

3.65 1.296 0.828 

3.63 1.290 0.825 

3.61 l.284 0.823 

3.58 l.276 0.820 

3.57 1.271 0.818 

3.54 l.264 0.816 

3.52 1.259 0.813 

3.50 l.252 0.811 

3.48 1.246 0.808 

3.45 1.240 0.806 

3.44 1.234 0.804 

HAHN AND ASSOCIATES. INC. 
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75) 0.90 

76) 0.92 

77) 0.93 
78) 0.95 
79) 0.97 

80) 0.98 
81) 1.00 
82) 1.20 

83) 1.40 
84) 1.60 
85) 1.80 
86) 2.00 

87) 2.20 
88) 2.40 

89) 2.60 
90) 2.80 
91) 3.00 
92) 3.20 
93) 3.40 
94) 3.60 
95) 3.80 
96) 4.00 
97) 4.20 
98) 4.40 
99) 4.60 

100) 4.80 

101) 5.00 
102) 5.20 
103) 5.40 
104) 5.60 
105) 5.80 
106) 6.00 
107) 6.20 
108) 6.40 
109) 6.60 
110) 6.80 
Ill) 7.00 
112) 7.20 
113) 7.40 
114) 7.60 
ll5) 7.80 
116) 8.00 
117) 8.20 
118) 8.40 
119) 8.60 
120) 8.80 
121) 9.00 

Updated: 519196 RBE 
MW-1O-61 

18.21 

18.18 

18.16 

18.14 

18.12 

18.11 

18.08 

17.87 

17.67 

17.51 

17.35 

17.21 

17.08 

16.96 

16.85 

16.75 

16.66 

16.59 

16.49 

16.42 

16.36 

16.29 

16.23 

16.18 

16.12 

16.08 

16.03 

15.99 
15.94 

15.90 

15.86 

15.83 

15.79 

15.76 

15.73 

15.70 

15.67 

15.66 

15.63 

15.60 

15.59 

15.56 

15.54 

15.52 

15.49 

15.48 

15.46 

3.42 1.228 0.801 

3.39 1.221 0.799 

3.37 1.216 0.797 

3.35 1.209 0.794 

3.33 1.204 0.792 

3.32 l.l98 0.789 

3.29 l.l92 0.787 

3.08 l.l24 0.758 

2.88 1.059 0.730 

2.72 0.999 0.701 

2.56 0.939 0.673 

2.42 0.883 0.644 

2.29 0.829 0.615 

2.17 0.775 0.587 

2.06 0.721 0.558 

1.96 0.674 0.530 

1.87 0.626 0.501 

1.80 0.586 0.472 

1.70 0.532 0.444 

1.63 0.490 0.415 

1.57 0.449 0.387 

1.50 0.407 0.358 

1.44 0.364 0.329 

1.39 0.328 0.301 

1.33 0.288 0.272 

1.29 0.252 0.244 

1.24 0.214 0.215 

1.20 0.178 0.186 

l.l5 0.137 0.158 

l.l1 0.101 0.129 

1.07 0.066 0.101 

1.04 0.035 0.072 

1.00 -0.002 0.043 

0.97 -0.027 0.015 

0.94 -0.058 -0.014 

0.91 -0.099 -0.042 

0.88 -0.127 -0.071 

0.87 -0.142 -0.100 

0.84 -0.174 -0.128 

0.81 -0.206 -0.157 

0.80 -0.229 -0.185 

0.77 -0.265 -0.214 

0.75 -0.294 -0.243 

0.73 -0.316 -0.271 

0.70 -0.352 -0.300 

0.69 -0.365 -0.328 

0.67 -0.402 -0.357 

HAHN AND ASSOCIATES, INC. 
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122) 9.20 
123) 9.40 
124) 9.60 
125) 9.80 
126) 10.00 
127) 11.00 
128) 12.00 
129) 13.00 
130) 14.00 
131) 15.00 
132) 16.00 
133) 17.00 
134) 18.00 
135) 19.00 
136) 20.00 
137) 21.00 
138) 22.00 
139) 23.00 
140) 24.00 
141) 25.00 
142) 26.00 
143) 27.00 
144) 28.00 
145) 29.00 
146) 30.00 
147) 31.00 
148) 32.00 
149) 33.00 
150) 34.00 

Updated: 519/96 RBE 
MW-IO-61 

15.45 0.66 -0.422 -0.386 
15.43 0.64 -0.442 -0.414 
15.41 0.62 -0.472 -0.443 
15.40 0.61 -0.498 -0.471 

15.38 0.59 -0.524 -0.500 

15.32 0.53 -0.637 -0.643 
15.27 0.48 -0.744 -0.786 
15.21 0.42 -0.865 -0.929 
15.17 0.38 -0.968 -1.072 
15.14 0.35 -1.047 -1.215 
15.11 0.32 -5.809 -1.358 
15.08 0.29 -5.809 -1.501 
15.05 0.26 -1.336 -1.644 
15.04 0.25 -1.398 -1.787 
15.02 0.23 -1.452 -1.930 
15.00 0.21 -1.565 -2.073 
14.99 0.20 -1.630 -2.216 
14.97 0.18 -1.715 -2.359 
14.96 0.17 -1.784 -2.502 
14.95 0.16 -1.845 -2.645 
14.94 0.15 -1.884 -2.788 
14.93 0.14 -1.952 -2.931 
14.92 0.13 -2.040 -3.074 
14.92 0.13 -2.071 -3.217 
14.91 0.12 -2.120 -3.360 
14.91 0.12 -2.120 -3.503 
14.90 0.11 -2.207 -3.646 
14.89 0.10 -2.293 -3.789 
14.89 0.10 -2.323 -3.932 

HAHN AND ASSOCIATES, INC. 
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Bouwer & Rice Method for Calculating Hydraulic Conductivity 
Project Name: RIfFS Project No.: 2708 -----------------Client Name: Northwest Natural Gas Company Identification: MW-12-36 

Analysis By: RBE 
Run Date: 3/28/96 

Riser Pipe Diameter: 
Intake Diameter: 

Intake Length: 
Saturated Column Length: 

Water Table Depth: 
Aquifer Thickness: 

Line Fit Starting No.: 
Line Fit Ending No.: 

Specify Output Units: 
Hyd. Cond., K(h): 

Error of Fit: 
Meas. Time Field Meas. 

# minutes feet 
1) 0.00 9.71 
2) 0.01 9.72 

3) 0.02 9.71 
4) 0.03 9.71 
5) 0.03 9.72 
6) 0.04 9.72 
7) 0.05 9.71 
8) 0.06 9.71 
9) 0.07 9.71 

10) 0.08 9.71 
11) 0.08 9.71 

12) 0.09 9.71 
13) 0.10 9.71 
14) 0.11 9.71 

15) 0.l2 9.71 
16) 0.13 12.04 
17) 0.13 13.64 

18) 0.14 13.80 
19) 0.15 14.53 
20) 0.16 15.51 
21) 0.17 15.62 
22) 0.18 15.58 
23) 0.18 15.52 

24) 0.19 15.51 
25) 0.20 15.48 
26) 0.21 15.46 

27) 0.22 15.43 

Updated: 5/9/96 RB E 
MW-12-36 

0.167 feet 
0.923 feet 

10 feet 
29.05 feet 

9.74 feet 
29.05 feet 

21 Min 1 to 
130 Max 13C 
3 1 to 9 

6.19E-Ol ft/day 
0.813 

Drawdownlup 
feet 

0.03 

0.02 

0.03 

0.03 

0.02 

0.02 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

2.30 

3.90 

4.06 

4.79 

5.77 

5.88 

5.84 

5.78 

5.77 

5.74 

5.72 

5.69 

100 ~ ~ ~ § ~ ~' ~ ~ ~ ~ ~ ~ ! ~ ~ ~ ~ ~ ~' ~ · : : : : : :': : : : : : t : : : : : :': , 
: : : : : :': : : : : : ~ : : : : : :,: · - - - - - _, - - - - - - I. _____ .,_ · 10 ~ ~ ; § § ;.; ~ ~ ~ ; ; ~ ; ; ; ; ~ ~,; ~ ~ ~ ~ ~ I 

: : : : :,: : : : : : r : : : : : :,: : : : : : I 

>~ -- : : :,: : : : : : ~ : : : : : :': : : : : : j 

- •• - - - - - - .. - - - - - .1 ______ j 

1 
. . 

: :: :: :: 

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ : 0 - - - --- - - - - -J: - - - - - - - - - - - - - - - - - - - - - --
- - - - - -I __ - - .. - - - - - -I ______ , 

:I: -- - - - -, - - - - ... - - - - - -, - - -- - - , 
0.1 

~.~ ~ ~ ~ ~ U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ U ~ ~ ~ ~ ~ : 
0.01 . 

~ ~ ~ ~ ~ ~'~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ 9~' ~ ~ ~ ~ ~ ~ , 
: : : : : S= : : : : =10: : : : : 15 : : : : :20 - -- - - - - - - - - - - - - - - - - - - - - - -. , , 

0.001 - - - - - -' - - - - - - .. - - - - - -' - - - -- - . 
Time 

Line Fit To Regression On 
LN(Yt) LN(Yn 

-3.442 1.829 

-3.772 1.826 

-3.442 1.822 

-3.540 1.818 
-3.772 1.815 

-3.772 1.811 

-3.650 1.808 

-3.650 1.804 

-3.650 1.801 

-3.650 1.797 

-3.650 1.794 

-3.650 1.790 

-3.540 1.786 

-3.650 1.783 

-3.650 1.779 

0.832 1.776 

1.362 1.772 

1.402 1.769 

1.567 1.765 

1.753 1.762 ' 

1.772 1.758 

1.765 1.755 

1.754 1.751 

1.753 1.747 

1.747 1.744 

1.744 1.740 

1.738 1.737 

HAHN AND ASSOCIATES. INC. 
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28) 0.23 

29) 0.23 

30) 0.24 

31) 0.25 

32) 0.26 

33) 0.27 

34) 0.28 
35) 0.28 

36) 0.29 

37) 0.30 

38) 0.31 

39) 0.32 

40) 0.33 
41) 0.33 
42) 0.35 
43) 0.37 
44) 0.38 

45) 0.40 

46) 0.42 
47) 0.43 

48) 0.45 
49) 0.47 

50) 0.48 
51) 0.50 
52) 0.52 
53) 0.53 

54) 0.55 
55) 0.57 
56) 0.58 

57) 0.60 
58) 0.62 
59) 0.63 
60) 0.65 

61) 0.67 
62) 0.68 

63) 0.70 
64) 0.72 

65) 0.73 

66) 0.75 

67) 0.77 

68) 0.78 

69) 0.80 

70) 0.82 
71) 0.83 

72) 0.85 
73) 0.87 
74) 0.88 

Updated: 5/9/96 RBE 
MW-12-36 

15.41 

15.38 

15.35 

15.33 

15.31 

15.29 

15.25 

15.24 

15.21 

15.18 

15.17 

15.13 

15.10 

15.08 

15.04 

15.00 

14.96 

14.92 

14.88 

14.85 

14.81 

14.77 

14.73 

14.70 
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APPENDIXF 

Groundwater Elevation Maps· Shallow Wells 
January 1996 • June 1996 
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I.~_/ 'f2.~:. ANCHOR ~v EN V I RON MEN TA L, L. L. C. 

March 5, 2001 

Ms. Shannon K. Craig 
Environmental Manager 
Beazer East, Inc. 
Hanson Building Material America 
One Oxford Centre, Suite 3000 
Pittsburgh, PA 15219 

MAR 07 2001 
1411 4th Avenue, Suite 1210 

Seattle, WA 98101 

Phone 206.287.9130 

Fax 206.287.9131 

~~: flla;~M-
,.zavuyJ 

1A~tlUf 

SUBJECT: mv NATURAL "GASCO" SITE ECOLOGICAL AND HUMAN HEALTH 
RISK ASSESSMENT - LEVEL II SCREENING REPORT 

Dear Ms. Craig: 

Enclosed please find one (1) copy of the subject report prepared by our fim1 on behalf ofMr, Bob 
Wyatt ofNW Natural. This document was recently submitted to the Oregon Department of 
Environmental Quality to meet the requirements of a Voluntary Cleanup Order for the site. 

The purpose of the report is to act as a screening-level risk assessment for the site, The goals of 
the report are to eliminate those chemicals not expected to pose an ecological or human health 
risk and to layout the framework for continuing the risk evaluations at the site. While the 
calculations presented in the report may be used to assess overall estimates of risk, they are based ' 
on conservative assumptions and should not be considered conclusive. 

If you have any questions about the information presented in the attached report, or regarding the 
risk assessment process, please feel free to contact me at 206-287-9130. 

Sincerely, 

Anchor Environmental L.L.C. 

~O: 
Steve cappell~ 
Attachments: one 

cc: Bob Wyatt (NW Natural) w/oufattachment 
Robert Ede (Hahn and Associates) w/out attachment 

NWT 002858 



Northwest Natural "Gasco" Site 

Ecological and Human Health Risk 

Assessment - Level II Screening Report . 

Prepared for Submittal to: 

Oregon Department of Environmental 
Quality 
2020 SW Fourth Avenue, Suite 400 

Portland, OR 97201 

Prepared by: 

Anchor Environmental, L.L.C. 
1411 Fouth Avenue Suite 1210 

- Seattle, WA 98101 

On behalf of: 

Northwest Natural 
220 NW Second Avenue 

Portland, OR 97209 

February 2001 
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1.0 Introduction 

The purpose of this report is to provide a framework for conducting the upland human health and 
ecological risk assessments. The objectives of the Level II screening assessment are to: 

(a) construct a site description based on information from site visits and/or surveys; existing literature, any 
prior preliminary assessments, and the site history (including past and present uses); 

(b) identify site-specific ecologically important receptors, relevant and complete exposure pathways 
between each source medium of concern and these receptors, determine contaminants of potential 

. concern (COPC) from among the contaminants of interest (COl) associated with the site; 
(c) discuss how the physiochemical and toxicological properties of each COPC may influence exposure 

pathways and adverse effects; 
(d) define ecologically appropriate assessment endpoints; 
(e) establish potential links between COPCs and responses in site-specific receptors by means ofa 

preliminary conceptual site model; 
(f) make an initial evaluation of the potential for site-related risk; and 
(g) make recommendations about the need for and parameters to conduct a level-III baseline risk 

assessment. 

This report will seek to meet the above objectives by following the guidance provided by ODEQ for 
conducting human health (ODEQ 1998) and ecological (ODEQ 1999) risk assessments. 

1.1 Site Description 
The NW Natural "Gasco" site comprises approximately 47 acres in the North Doane Lake area of 
Portland and is bounded by St. Helens Road to the southwest, the Willamette River to the 
northeast, and industrial properties to the northwest and southeast (Figures 1-1 and 1-2). The 
ground surface at the site slopes gradually northeastward towards the Willamette River. Surface 
elevations range from approximately 38 feet above mean sea level (msl; City of Portland datum) at 
the southwestern portion of the property to approximately 23 to 30 feet msl at the top of the river 
bank. The river bank, composed primarily of rip rap, slopes steeply to an elevation of 
approximately 5 to 8 feet ms!. Below this elevation the shoreline slopes more gradually. Average 
monthly river stages, as measured at the Portland Harbor from 1973 to 1990 and converted to the 
City of Portland datum, range from a low of approximately 6.3 feet msl during August and 
September, to a high of 10.9 feet msl during May and June (CaE, 1991). 

1.1 .1 Site Geology 
Site geology can be subdivided into three main geologic units: Columbia River Basalt 
Group, Alluvial Deposits, and Surficial Fill Deposits. 

The Columbia River Basalt Group is the oldest and deepest geologic unit at the site. This 
Miocene-age basalt group forms the base of the Portland Basin and outcrops immediately 
to the southwest of the site in the Tualatin Mountains (Hahn and Associates 1998). The 
depth of the Columbia River Basalt Group inclines steeply at the site, ranging from -20 
feet msl at the southern portion of the site to -230 feet msl near the eastern comer of the 
site in the vicinity of the Willamette River. 

Overlying the basalt layer at the site is a Quaternary-age alluvial deposit layer composed 
of unconsolidated sands, silts, and gravels. This layer ranges in thickness from 
approximately 30 feet near the southern portion of the site to over 200 feet along the 
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Figure 1-1 
NW Natural "Gasca" Study Area 
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northern portion of the site (adjacent to the Willamette River). The top of the silt layer 
delineates the historic surface of the site, prior to development. 

A laterally extensive silt unit is present at the upper portion of the undifferentiated 
Alluvial Deposits. The top of this silt unit correlates with the historic ground surface of 
the site, prior to development. Above the alluvial deposit layer at the site is a surficial fill 
layer of mostly poorly graded sands and silty sands ranging in depth from approximately 
2 feet (southwestern portion of the site) to over 30 feet (central portion of the site). This 
surficial fill layer consists primarily of hydraulically placed dredge materials, but also 
includes quarry reject rock, building debris, and miscellaneous plant byproducts (Hahn 
and Associates 1998). 

1.1.2 Site Hydrogeology 
Groundwater can be found in three hydrologic zones at the Gasco site: the unconfmed 
surficial fill water-bearing zone, the semi-confmed alluvial sand water-bearing zone, and 
the confined bedrock aquifers in the Columbia River Basalt. A low permeability silt unit 
separates the surficial fill and the alluvial sand water-bearing zones over most of the site. 

Groundwater levels within the surficial fill water-bearing zone vary seasonally, and range 
from 3 to 12 feet bgs at the southwestern portion of the site, and from 9 to 27 feet bgs at 
the northeastern portion of the site. Groundwater flow within this unit is directed 
northeast, towards the Willamette River. A downward hydraulic potential also exists 
between the surficial fill and the uriderlying alluvial sand aquifer, though the low 
permeability silt unit that separates these units restricts vertical flow. 

The overall groundwater flow direction within the semi-confmed alluvial sand water
bearing zone is also directed northeast towards the Willamette River. Hydraulic 
gradients are greatest in the central portion of the site, but diminish near the riverbank, in 
part due to vertical (upward) discharge to the Willamette River (Hahn and Associates, 
2000). 

Groundwater in the underlying basalt unit exists primarily as. isolated confmed aquifers in 
the permeable fracture zones between the individual basalt flows (Camp, Dresser & 
McKee, Inc. 1987). 

1.2 Site History 
The Gasco site was the former location of the Portland Gas and Coke Company manufactured gas 
plant oil gasification facility from 1913 to 1956. Manufacturing processes at the site have 
involved the generation of town gas and pressed lampblack briquettes, aromatic generation and 
light oil recovery, tar recovery and refining, and the production of electrode grade coke and high 
Btu gas (Camp Dresser & McKee, Inc. 1987). NW Natural began construction of the liquefied 
natural gas (LNG) plant at the site in the late 1960's, at which time a majority of the old 
gasification plant facilities were demolished. 

With regard to other uses of the property, Koppers operated a coal tar pitch manufacturing facility 
at the southern portion of the former gasification facility from 1966 to 1973. Koppers Industries, 
Inc. (KII) currently uses the facility as a terminal for the distribution of pencil pitch and coal tar 
pitch. Fuel and Marine Marketing (FAMM), and its predecessor Pacific Northern Oil (PNO), has 
operated a fuel storage and distribution facility at the northern portion of the site from the 1960's 
to the present. 
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The locations of the former structures and features associated with the former manufactured gas 
plant, as well as current structures associated with the NW Natural, KII, and FAMM facilities, are 
shown in Figure 1-3. 

1.3 Regulatory Status 
The overall Gasco site investigation is being performed under the Oregon Department of 
Environmental Quality's Voluntary Cleanup Program. A Phase I Remedial Investigation was 
completed for the site in October of 1998, which included the collection and analysis of upland 
groundwater and soil samples and limited nearshore sediment samples (Hahn and Associates 
1998). Follow-up investigations are currently being performed at the site, including a near shore 
source control evaluation for River sediments. Source control evaluations will include aquatic life 
ecological and human health risk assessments as necessary to determine appropriate source 
controls to the river. Risks via aquatic pathways are not evaluated in this Level II Risk Assessment 
document. 

1.4 Land and Water Use Determination 
Land and surface water beneficial uses were defined by ODEQ in a memo dated 7116/98 (ODEQ 
1998b). This evaluation was later supplemented in a letter from Hahn and Associates dated 
4114/00 (Hahn and Associates 2000b). A summary of the defined beneficial uses follows. 

1.4.1 Locality of Facility 
"Locality of Facility", as defined within the Oregon Administrative Rules (OAR 340-
122-115), means any point where a human or an ecological receptor contacts, or is 
reasonably likely to come into contact with, facility-related hazardous substances. An 
evaluation of Locality of Facility pertaining to contamination associated with the Gasco 
site, utilizing a site conceptual model, hydrogeological framework, and knowledge of the 
extent and magnitude of contaminant conditions, has previously been prepared by HAl. 
This evaluation was provided to ODEQ in correspondence dated August 1, 1997 (Hahn 
and Associates 1997). 

Since preparation of the preceding Locality of Facility evaluation, significant additional 
investigatory activities have been completed. These include installation of additional 
monitoring wells to better defme the lateral and vertical extent of groundwater 
contamination, and most recently, the characterization and sampling of water-bearing 
zones within bedrock as part of the abandonment of two deep cathodic protection wells. 

With the exception of data acquired during the recent cathodic well abandonments, 
descriptions of the regional and site-specific hydrogeologic framework, as well as the 
nature and extent of site-related contamination, have been included within the 1998 Phase 
I Remedial Investigation Report, as well as within the Phase II Remedial Investigation 
Data Package for the Gasco facility. 

As presented in the Phase I and II Remedial Investigation Reports, the lateral extent of 
soil and groundwater contamination associated with the Gasco site has been found to be 
primarily restricted to the site boundaries l

. One exception is the presence of tar and 
contaminated sediments within the WiIIamette River adjacent to the site . 

I The contamination may extend to the northern portion of the adjacent Wacker Siltronic Corp. property 
immediately south of the Gasco site. A study to determine the extent to which any such contamination may 
be migrating to the WiIIamette River is now being conducted in response to a DEQ order. 
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Vertically, soil and groundwater impacts have been identified within both the Surficial 
Fill water-bearing zone (WBZ), as well as within portions of the Alluvial Sand WBZ at 
the Gasco site. The most wide-spread contaminant impacts at Gasco have been found to 
occur within the Surficial Fill WBZ, while more limited impacts have been identified 
within the underlying Alluvial Sand WBZ. The silt unit, underlying the Surficial Fill 
WBZ and defining the top of the alluvial deposits, has acted as a semi-confining unit 
across the majority of the Gasco site and has prevented the vertical migration of 
contaminants to the underlying Alluvial Sand WBZ in most areas. There is limited 
impact to the upper portion of the Alluvial Sand WBZ down-gradient of the primary area 
offormer waste placement (i.e., former effluent ponds). Specifically, contaminants have 
been detected in this region of the Alluvial Sand WBZ from the top of the unit 
(approximately 45 feet bgs) to maximum depths of between 100 to 150 feet bgs .. 
Groundwater samples collected from the lower portion of the Alluvial Sand WBZ in this 
area are consistently free of chemical impact. Based on soil and groundwater quality data 
collected from the deeper Alluvial Sand WBZ across the site, as well as data recently 
collected from the upper WBZ within bedrock during the cathodic well abandonments, 
there appears to be little potential for the presence of significant site-related impact to the 
basalt WBZ. 

Based on the current understanding of site-related contamination, and based on previous 
discussions with the ODEQ, the Locality of the Facility, as it pertains to soil and 
groundwater contamination, has been defmed as the boundaries of the Gasco site itself. 
With regard to the hydrogeologic water-bearing zones, both the Surficial Fill and the 
Alluvial Sand WBZs beneath the Gasco site are included within the Locality of the 
Facility. With regard to water-bearing zones within the underlying bedrock, site data 
indicate little potential for the presence of impacts to these zones, and as such, 
groundwater within bedrock has not been considered to be within the LOF. 

1.4.2 On-Site Land 
The study site has remained industrial since it was first developed in the early 1900's. 
All subsequent development adjacent to the Gasco site has also been for industrial 
purposes. Consequently, ODEQ has determined that the current and reasonably likely 
future land use for the property is industrial (ODEQ 1998b). 

1.4.3 Off-Site Land 
Properties located between the Willamette River and U.S. Highway 30 (St. Helens Road) 
are currently zoned as industrial and are expected to remain that way. All properties 
along the Willamette River adjacent to the study area are also zoned industrial. As a 
result, ODEQ has determined that the current and reasonably likely future use of 
properties located between the River and U.S. Highway 30 is industrial (ODEQ 1998b). 

Properties located immediately west of U.S. Highway 30 are currently undeveloped and 
are zoned as residential. Although commercial properties are also located along U.S. 
Highway 30, it appears that current zoning designations favor residential use. Therefore, 
ODEQ has determined that the reasonably likely future use of off-site properties located 
west of U.S . Highway 30 is residential (ODEQ 1998b). 

1.4.4 On-Site Surface Water 
On-site surface water is generally transitory and includes a few on-site ponds and ditches 
located in the former tar pond and spent oxide areas, and the liquefied natural gas (LNG) 
containment basin. The on-site ponds are seasonal, typically present during the winter 
and spring months. The on-site ditches contain minimal water most of the year. Because 

NW Natural "Gasco" Ecological 
and Human Health Risk Assessment
Level II Screening Report 10 February 2001 

NWT 002869 



!( 
! 

n 
lJ 

'1 , , 
t ..• ~ 

r f 
L.J 

\ 
I· 

L.l 

J 
] 
I 

j 

I 
. " 

these ponds are seasonal and located within a heavily industrialized area, they are not 
expected to provide significant habitat for resident aquatic and avian species. The LNG 
containment basin has historically contained standing water as a result of groundwater 
seepage; however, recent pumping by Plant personnel has resulted in much lower levels. 
Furthermore, the LNG containment basin does not contain suitable ecological habitat to 
support avian or aquatic receptors. Therefore, there are no current beneficial uses of on
site surface water, and its not reasonably likely that on-site surface water will be 
beneficially used in the future. 

1.4.5 Off-Site Surface Water 
Off-site surface water is not evaluated in this current risk assessment. Offsite surface 
water risks will be evaluated after completing the Willamette source control 
investigations. 

1.4.6 On-Site Groundwater 
For the Surficial Fill, Alluvial Sand and Basalt WBZs, with the exception of surface 
water recharge, there are no reasonably likely beneficial future uses. Groundwater from 
these two zones has not historically, nor is it currently, used for any beneficial uses 
within the study area. Additionally, the readily available nature of the municipal water 
supply to any new user, as well as the fact that all property within the Locality of Facility 
is currently connected to the municipal water supply, indicate that the future use of 
groundwater within the Locality of the Facility for any purpose other than surface water 
recharge is not reasonably likely. 

A domestic use of groundwater from the Basalt WBZ was identified at a residential 
property located approximately 0.8 miles to the northwest of the site during the beneficial 
use evaluation (Hahn and Associates, 2000b). However, the domestic use of 
groundwater from within this zone is not reasonably likely to occur in the future. This is 
based on the fact that the property within the Locality of the Facility will continue to be 
zoned for industrial use, and because the property is currently supplied by municipal 
water. Similarly, due to the industrial land zoning, the use of groundwater (from any 
zone) from the site for the purpose of irrigation or livestock watering is also not deemed 
reasonably likely. 

Groundwater within the Basalt WBZ in the study area has historically been used as an 
industrial water supply. However, because of existing municipal water hook-ups 
throughout the study area, all industrial uses of groundwater within the study area have 
been discontinued. Because the City of Portland plans to continue municipal water 
supply to all users within the study area, the use of groundwater from the Basalt WBZ for 
an industrial water source is not deemed reasonably likely. 

1.4.7 Off-Site Groundwater 
Off site groundwater is not included in the LOF and is not evaluated in the current risk 
assessment. 

1.5 Summary of Historical Results 
NW Natural and the ODEQ entered into an Agreement for the completion of a Remedial 
InvestigationlFeasibility Study (ODEQ Agreement No. ECVC-WMCVC-NWR-94-13) for the 
Gasco site in 1994. RI activities were subsequently implemented by NW Natural in September 
1995. The Preliminary Phase I Remedial Investigation (Hahn and Associates 1998) was 
completed in 1998. Additional investigations have been conducted since that time, and have been 
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included in quarterly progress reports to ODEQ. This section summarizes the results of the 
groundwater and soil investigations conducted at the Gasco facility thus far. 

1.5.1 Phase 1 Remedial Investigation Results 

Groundwater 
Preliminary groundwater sampling occurred in 1995 during the Phase I Preliminary 
Remedial Investigation. Groundwater monitoring at the Gasco site has occurred on a 
quarterly basis since completion of the Phase I RI. A total of 17 monitoring wells (13 
locations with multiple depths) are located around the site (Figure 1-4). Twelve of the 
wells are screened within the surficial fill water-bearing zone and 5 are screened within 
intermediate depths of the alluvial sand WBZ. 

The Phase I RI (Hahn and Associates 1998) and associated quarterly reports (e.g., Hahn 
and Associates, 2000, 1999a, 1999b; 1999c) provide detailed descriptions of the available 
groundwater quality data for the site. These groundwater characterization data 
demonstrate that both the surficial fill and alluvial sand water bearing zones contain 
elevated concentrations (above area background) of polycyclic aromatic hydrocarbons 
(PARs), benzene, toluene, ethylbenzene, and xylene (BTEX), and cyanide. In addition, 
several monitoring well locations contain elevated levels of metals, and some contain low 
concentrations of phenols and styrene. Elevated chemical concentrations have been 
detected within the alluvial sand WBZ down gradient from the former tar ponds to depths 

- of up to 150 feet bgs, though groundwater samples collected from the lower portion of 
the Alluvial Sand WBZ in this area are consistently free of chemical impact. 

Soil Data 
The majority of the upland soil data for the Gasco site was collected during 1995 and 
1996 as part of the Phase I Remedial Investigation (Hahn and Associates 1998). In total, 
35 soil borings (B1 through B35), 17 monitoring wells (MW-1 through MW-13; 
completed at mUltiple depths), and 4 geotechnical soil borings (GT-1 through GT-4) were 
installed at the site. Figure 1-4 presents an overview of Phase I RI sample locations and 
Appendix A contains a summary of the soil data used in the risk assessment. 

The results of the upland investigations indicate that residual tar, oil tar, and lampblack 
are present within the soils at several locations around the Gasco site. Tar and oil tar are 
differentiated primarily by their physical characteristics (color and viscosity). Tar refers 
to the black, viscous to semi-solid petroleum hydrocarbon found at the site, while oil tar 
refers to'a brown to black, less viscous hydrocarbon material. The oil tar is potentially 
mobile in the subsurface soils. Lampblack refers to a hydrophobic black powder or 
sandy material, consisting primarily of carbon, which may contain minor concentrations 
of hydrocarbons (Hahn and Associates 1998). 

Oil tars present as dense non-aqueous phase liquids (DNAPLs) are present in three. 
monitoring wells at the site, all of which are located more than 300 feet inland from the 
top of bank, and within the surficial fill zone, overlying the silt unit (MW6-32, MWIO-26 
and MWll-32). Residual tar is present primarily in the vicinity of the former tar settling 
ponds. Site records indicate that approximately 4.6 million gallons of tar were 
discharged to these storage areas during the early operation of the plant. Beneath the tar 
pond area, tar has migrated in the soil to depths of up to 100 feet bgs . 

Soil samples collected in the vicinity of the former tar settling ponds, along with 
associated fill areas at the site, contain elevated concentrations (above area background) 
of PARs, BTEX, cyanide, and several metals (Hahn and Associates 1998). Total PAR 
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concentrations at the Gasco site ranged from less than 0.5 milligrams per kilogram 
(mg/kg) to as high as 58,822 mglkg. Carcinogenic P AH (cP AH) concentrations ranged 
from 0.03 to 5,214 mg/kg. The highest PAH and cPAH concentrations were detected in 
soil boring B-29, located close to the shoreline in historic shoreline fill materials within a 
former drainage feature. Total BTEX concentrations in site soils ranged from 1.0 to 0891 
mg/kg (benzene ranged from 0.72 to 360 mg/kg), with the highest concentrations 
detected at inland locations (e.g., boring B-18). Total cyanide concentrations at the site 
ranged from 0.17 to 518 mglkg (at inland boring MW-9). Cyanide detected at the Gasco 
site is associated with the spent oxide material, which was used as fill throughout the site. 
As such, detectable cyanide concentrations were present over much of the site. 

1.5.2 Post Remedial Investigation Results 
The primary source of post-remedial investigation soil data came from a supplemental 
sampling program documented in correspondence from Hahn and Associates to ODEQ 
dated 8/15/00. This program provided surface and subsurface soil samples from 
approximately 21 locations throughout the study area (Figure 1-4). Sample results were 
similar to those observed during the preliminary RI and essentially filled in data gaps 
between previous stations. One key data gap from the original RI that was filled during 
the supplemental sampling program was that of metals for surface soils. Previously, data 
existed for only one or two stations in the F AMM area. The most recent program 
collected surface soil metals data site-wide. . 

1.5.3 Contaminants of Interest 
Based on the investigations described in sections 1.4.1 and 1.4.2, a contaminant-of
interest (COl) lis~ was prepared for use in conducting the risk assessment. This COl list, 
which is summarized in Table I-I, includes those chemicals that were evaluated during 
the original RI and subsequent site investigations. Raw data, sorted by study area (i.e., 
KII, former tar area, etc.) and depth, is located in Appendix A. 
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Table 1-1- NW Natural "Gasco" Site Contaminants ofInterest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Monocyclic Aromatic Compounds 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-Dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-Methylphenol 

NW Natural "Gasco" Ecological 
and Human Health Risk Assessment
Level II Screening Report 

Monocyclic Aromatic Compounds (Cont.) 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polycyclic Aromatic Compounds 
Acenaphthene 
Acenaphthylene 

. Anthracene . 
Benzo(a)anthracene 
Benzo( a )pyrene 
Benzo(b )fluoranthene 
BenZo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo( a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno( 1 ,2,3-cd)pery lene 
Naphthalene 
Phenanthrene 
Pyrene 
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2.0 Site Survey 

2.1 Objectives .and Scope 
The overall objective of the site survey is to gather the site-specific qualitative and semi
quantitative data necessary for identifying relevant and complete contaminant-pathway-receptor 
relationships. The scope of the Gasco site survey included a habitat/vegetation inventory and a 
terrestrial receptor observation. 

2.2 Methodology 
The Gasco site survey was conducted by walking the site and marking the perimeters of all habitat 
features using a hand-held Global Positioning System (GPS) meter. These features, and their 
corresponding coordinates, were then transferred to a Geographic Information System (GIS) so 
that the positions could be added to a site map. 

The terrestrial receptor survey was conducted by relying on information collected at a nearby 
study location (McCormick and Baxter), searching the Oregon Natural Heritage Program 
database, and conducting a field survey to confirm the presence or absence of expected species. 
The field survey relied on visual and physical observations such as the presence of scat, animal 
trails and tracks, and/or night-time bedding areas. The results of the site survey were then used to 
assist in completing the conceptual site model and selecting target receptors for the Level III risk 
evaluation. 

2.3 Results 
A total of five (5) habitat types was identified at the site and is presented in Figure 2-1. Examples 
of these habitat types are documented in the sites photos presented in Appendix B. 

1. beach/riverbank (approximately 1.2 acres) 
2. industriaVpaved (approximately 27.2 acres) 
3. grass, low shrub (approximately 8.8 acres) 
4. high shrub/tree (approximately 2.6 acres) 
5. pond and ditch (approximately l.l acres) 

Type 1 (beach/riverbank) is sparsely vegetated, with algae on the sediments and some vegetation 
in the rip-rap on the bank slope (Photograph 1). Woody debris collects along the high water line. 
Presence of horsetail (Equisetum arvense) in several locations along the top of the bank indicates 
moist soils. 

Type 2 (industriaVpaved) encompasses much of the site, particularly the central and western 
portions. Occasional opportunistic vegetation is found in margins, gravel access roads, and on 
inactive structures. These isolated plants do not provide cover or habitat. 

Type 3 (grass/low shrub) is found in several areas including interspersed with Type 4 
(Photographs 3-5). The soils in Type 3 areas tend to be rockier and less developed than in Type 4. 
Plants commonly found here include various grass species, thistle (Cirsium arvense), cornflower 
(Cichorium intybus), sweet pea (Lathyrus tingitanus), Queen Anne's Lace (Daucus carota), 
mullein (Verbascum thapsus), teasel (Dipsacus sylvestris), tansy (Tanacetum vulgare), mugwort 
(Artemisia douglasiana), goldenrod (Solidago canadensis), and nettles (Urtica dioca). All of 
these species are common in disturbed areas such as along roads or disused areas. All are regarded 
as weeds, and most are not native to the Pacific Northwest. Two other invasive plants, scots 
broom (Cytisus scoparius) and himalayan blackberry (Rubus discolor) are found as both small 
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shrubs and large shrubs. The large Cytisus resembles a small tree, and the large Rubus forms 
dense thickets up to 6 feet high. 

Type 4 (high shrub/tree) is found in the north and southeast of the site (photographs 4,5). The 
southeast has a number of mature cottonwoods (Populus balsamifera) and willows. There are at 
least 3 species of willow on site, possibly Salix piperi, Salix fluviatilis, and Salix sitchensis, but 
floral parts were not available for positive identification. The trees in the north are not as tall as 
those on the south, with the exception of 3 mature trees to the north of the former administration 
building which may have been intentionally planted. There are several big-leaf maple trees (Acer 
macrophyllum) along the river bank and in the disused northern part of the site. The maples 
appear to be around 15 years old. 

Type 5 (pond/ditch) includes the former settling ponds and the drainage ditch (Photographs 5-8). 
Common rush (Juncus effusus) is found at edge of the ponds and ditch. There is an alder (Alnus 
rubra) tree by the ditch that is probably about 10 years old. The ponds were completely dry at the 
August site visit. The bare cracked soil indicates that they hold standing water late enough into 
the growing season to discourage extensive vegetative colonization. 

Animals observed on site during numerous site visits between March and September 2000 include 
various species of songbirds, insects, deer, Canada geese, egrets, nutria, and dogs. Animal scat 
indicates use of the site by geese, dogs, and deer. One frog was observed at the ditch, but no 
aquatic invertebrates or fish were seen. Several animal trails and sleeping areas were noted (see 
photographs 9-13, Appendix B) indicating use by small mammals. 
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3.0 Screening Results 

3.1 Site Designation 
The Gasco site has been divided into five study areas (Figure 3-1) to allow a focused evaluation by 
current site use. The study areas, which were recommended previously by ODEQ staff, include 
the fonner spent oxide area, office area, the F AMM area, fanner tar pond area, and the KII area. 
For the purposes of the human health and ecological risk assessment, each study area will be 
evaluated separately. 

3.2 Ecological Risk Assessment 
An ecological risk assessment is being conducted on the upland areas of the Gasco facility 
according to U.S. EPA (1998) and ODEQ (1999) ecological risk assessment guidance documents. 
ODEQ's ecological risk assessment guidance document divides the risk assessment process into 
four levels: (1) scoping, (II) screening, (III) baseline, and (IV) field baseline. Within and between 
these levels are a number of technical management decision points. Based on infonnation 
developed and presented within a given level, the decision points determine one of three possible 
recommendations: (1) no further ecological investigations are necessary, (2) the risk assessment 
should continue to the next level, or (3) a remedial action can be determined for the site. The 
current document is designed to provide infonnation to support levels I and II, as described above. 

3.2.1 Potential Ecological Receptors 
Potential ecological receptors at the Gasco site were identified using existing 
documentation from previous investigations conducted near the site (e.g., McCormick 
and Baxter Remedial Investigation (PT!, 1992)), infonnation from the Oregon Natural 
Heritage Program (for rare, threatened and endangered species), and from observations 
made during recent site visits (see Section 2.3). 

Terrestrial wildlife species known or expected to inhabit the site include raccoon 
(Procyon lotor), beaver (Castor canadensis), nutria (Myocaster coypu), black-tailed deer 
(Odocoileus hemion), dusky-footed wood rat (Neotomafuscipes), opossum (Didelphis 
marsupialis), vagrant and Trowbridge's shrews (So rex vagrans and S. trowbridgii), 
Townsend's and coast moles (Scapanus townsendii and Neurotrichus gibbsii), and striped 
skunk (Mephitis mephitis). 

Avian species that may potentially utilize the study area while in transit to other, more 
optimal feeding areas, include great blue herons (Ardea herodias), double-crested 
connorants (Phalacrocorax autritus), Canada geese (Branta canadensis), mallards (Anas 
platyrhynchos), gulls (Larus spp.), woodpeckers (various species), quail (Callipepla 
spp.), and various songbird species. 

A search of the Oregon Natural Heritage Program database for rare, threatened, and 
endangered plant and animal species reported for the study sites did not locate any upland 
species (see Appendix C). Three records were noted within a two-mile radius of the 
study area, but were for proposed and listed salmonid fish species only and thus not 
pertinent to the upland risk assessment. 

NW Natural "Gasco" Ecological 
and Human Health Risk Assessment
Level II Screening Report 19 February 2001 

NWT 002878 



;-1 
, I 
;1 

1 ---, 

9 1 g: 
1 ~ 

~_.j C> 

1 

! , 
.1 

~ 
1:l 
N 
o 
.0 

8 
z 
~ 
z 

e 
m 

~ 
'0 

(J 

.8-40 

NOTES: 

.8-1 

• MW-1 

For r~idO 
.8-36 U 

o 

.8-13 

• SS-12 

(::; 
:SS-13 

~. 

• MW-9 

~4 

1. Bathymetric contour and dock survey by INCA Engineers Inc., August 1999. o 180 
2. Upland data from Hahn & Associates, Inc., September 1998. 
3. Horizontal Datum: Oregon State Plane North NAD83 (feet). 
4 .. Vertical Datum: City of Portland (feet). --Scale in Feet 

8-47· 

.8-9 .8-49 

1---
.8-30 I ' .... 

/ • !:j-\32 
I \ 

II \ 

• MW-8 I \ 
I \ 

Former Tar Pond Ar5Ycl \ 
I \ 

• 8-48 / • 8-50 \ 
I \ 

\ 
\ 

.8133 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

.8-35\ 

• 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

'i 

Legend 

• 8-33 Soil Sample Location Figure 3-1 
NW Natural "Gasca" Site 
Study Area Designations 

NWT 002879 



rJ 
fJ· . 
I 
c· 

J 

1 
J 

3.2.2 Candidate Assessment Endpoints 

Based on the infonnation presented in Sections 3.1 and 3.2.1 the following candidate 
assessment endpoints are proposed: 

• Protection of mammalian and avian primary consumers (herbivores) from population 
level effects due to metals, monocyclic aromatic hydrocarbons, and polycyclic 
aromatic hydrocarbons (eOIs). 

• Protection of mammalian and/or avian secondary consumers (predators of soil 
invertebrates) from populationJevel effects due to metals, monocyclic aromatic 
hydrocarbons, and polycyclic aromatic hydrocarbons. 

These assessment endpoints represent key ecological receptors (rather than all) receptors 
potentially present at the site. These receptors are generalized in tenns of species for use 
in the Level II (Screening) Risk Assessment. Selection of appropriate ecological receptor 
species for both of these endpoints is a critical step that must be completed prior to 
initiating the Level III (Baseline) Risk Assessment. It is recommended that the dusky
footed wood rat and quail would be the most appropriate species for primary consumers, 
while opossum would be the most appropriate species for secondary consumers. The 
wood rat and quail are widespread species that are likely present on the site, or species 
occupying similar niches are present on the site. In addition, these species forage and 
spend time on the ground in close contact with soils (Linsdale and Trevis 1951). 
Although woodrats are also arboreal, their nests are usually located on the ground 
(Linsdale and Tevis 1951). Thus, appropriate incidental soil ingestion rates for these 
species should be protective of many other mammals and passerine birds that are not in 
very frequent contact with soils. Opossum appears to be appropriate secondary consumer 
for similar reasons. It is widespread in the region including more developed areas and is 
likely present at or near the site. Opossum diet includes earthwonns and snails and this 
receptor is generally in close contact with soils (Baker 1983). 

Both of the general receptors (primary and secondary consumers) would likely include 
species that are relatively sensitive to the chemicals of interest. These general receptors 
also likely to include species considered societally important (at least for an industrialized 
habitat) because they represent some of the larger more visually apparent species likely in 
urbanized areas. Secondary consumers are included so that adverse impacts due to 
potential bioaccumulation in the food web can be evaluated. 

The site is very likely too small to support a substantial population of tertiary consumers 
(e.g., hawks, foxes, etc.) or contribute substantially to the diet of anyone individual 
tertiary cons·umer. Therefore, tertiary consumers are not included in the candidate 
endpoints. 

Population level effects are selected because mortality or other effects to one or several 
individuals would not be expected to be ecologically significant at a small generally 
urbanized site. Effects to individuals might be appropriate for endangered or threatened 
species, but none are expected at or near the site (see Section 3.2.1). Population effects 
include any chemical toxicity that might contribute to a significant decrease in population 
abundance over time. Abundance decreases might be due to mortality, reproductive 
effects, effects leading to reduced capacity to forage or feed, or other chronic effects that 
might directly or indirectly lead to decreased long tenn reproduction and survival rates. 
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3.2.3 Contaminants of Potential Ecological Concern 
Methods 

Screening procedures to detennine Contaminants of Potential Ecological Concern 
(CPECs) followed ODEQ guidance (ODEQ 1999). Chemical concentration data for soils 
from cores in each of the five areas described in Section 3.1 were statistically 
summarized (see details below). The appropriate statistic (per ODEQ 1999 guidance) 

. was then compared to the lowest value from either the Screening Benchmark Values 
(SBVs) provided by ODEQ (1999) or the Washington State Model Toxics Control Act 
(WDOE 1998) values for industrial soils (together referred to as SBVs throughout the 
remainder of this document). Chemicals to be included in the screening (COIs) were 
selected as described in Section 1.5.3 using the data described in Section 1.5. Risk 
screening calculations were conducted for each of the five site areas described in Section 
3.1. 

Soils data from each site area were segregated into two categories: (1) data from samples . 
obtained between 0 ft and 0.2 ft below ground surface (bgs) and (2) data from samples 
obtained between 0.2 ft and 5.5 ft bgs. This resulted in ten data sets (i.e., five areas 
multiplied by two soil strata). The maximum, and upper 90th percentile confidence 
levels (both arithmetic and logarithmic) were calculated for each data set. The statistic 
used to represent each area's Environmental Concentration (EC) in the risk screening was 
selected consistent with ODEQ (1999) methods. It should be noted that subsurface data 
would only be representative of potential risks to receptors that would be anticipated to 
burrow extensively. The proposed receptors (dusky footed wood rat, quail, and opossum 
do not burrow. Therefore, evaluation of subsurface soil data is a conservative approach 
(more likely to find risks). 

In some cases SBV s were not available for a particular chemical and an SBV was 
extrapolated from other chemicals with similar structure. For non-carcinogenic PARs 
with no SBV, the lowest SBV available for any non-carcinogenic PAR (fluorene) was 
used. For carcinogenic PARs with no SBV, the lowest SBV available for any 
carcinogenic PAR (benzo(a)pyrene) was used. The SBVs for 2,3,4,5-tetrachlorophenol, 
3,4-dichlorphenol, and 4-nitrophenol were used as surrogates for 2,3,4,6-
tetrachlorophenol, 2,4-dichlorophenol, and 2-nitrophenol, respectively. 

Consistent with ODEQ guidance (except where noted below) tOIs were designated as 
Chemicals of Potential Environmental Concern (CPECs) based on the following five 
screening evaluations for each site area/strata: 

I) COIs that were detected in less than 5% of the samples with detection limits less than 
5 times the SBV s were excluded from the area/strata CPEC list. 

2) COIs that had a maximum concentration below background concentrations were 
excluded from the area/strata CPEC list. 

3) Detected chemicals with no SBVs were included in the area/strata ePEe list (to be 
evaluated qualitatively in the Level III Baseline Risk Assessment). 

4) eOls with Hazard Quotients (HQs2) greater than 5 were inCluded in the area/strata 
CPEC list. 

5) eOls with HQs greater than the sum ofHQs for all COIs in soils divided by the 
number of eOIs were included in the area/strata ePEC list. 

2 Hazard quotients are the EC divided by the SBV. 
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For screening Evaluation 1, ODEQ guidance (1999) suggests excluding COIs with fewer 
than 5% detections from the CPEC list where the detection limit is sufficiently low for 
ecological purposes. A value of 5 times the SBV was selected to be representative of 
ecological purposes because the HQ used for screening chemicals is 5 (i.e., an EC offive 
times the SBV) consistent with ODEQ guidance on EC screening. This approach avoids 
including COIs based on undetected or very infrequently detected data. 

For screening Evaluation 2, background concentrations from the Washington State 
Department of Ecology (WDOE 1994) were used as a reference. Specifically, values for 
Clark County Washington were used for the chemicals shown in Table 3-1. 

Table 3-1- Background Concentration (mg/kg) used'in the Risk Screening (WDOE 
1994) 

Chemical 
Arsenic 

, Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

Conc.(mg!kg) 
5.81 
2.07 
'0.93 

26.57 
34.34 
24.02 

0.04 
21.04 
95,52 

For screening Evaluation 5, ODEQ guidance suggests an additional evaluation ofECs in 
other site media (e.g., surface and groundwater). However, because groundwater and 
surface water are not expected to provide relevant and complete pathways for chemicals 
to the candidate ecological receptors, these media were not included in the evaluation. 
The evaluation of relevant and complete exposure pathways is discussed in more detail in 
Section 3.2.4. 

Results 

The results of the screening evaluations are summarized in Table 3-2 (surface soils) and 
Table 3-3 (subsurface soils). The raw data used for these evaluations and the results of 
each separate chemical screening are shown in Appendices A and D, respectively. 

Metals 
Metals were identified as CPECs in surface soils slightly more often than in subsurface 
soils. However, in both these soil strata most of the metal CPEC designations are based 
on undetected data for mercury and thallium where the detection limit was above the 
SBV. In some cases, mercury and thallium were detected but at concentrations 'very 
close to the analytical detection limits for these metals. Detections of chemicals very 
close to the detection limit are often inaccurate (U.S. EPA; 1995), and it appears that all 
mercury and thallium CPEC designations are an artifact of high detection limits. Zinc 
was designated as a CPEC in the surface soils of the spent oxide and KII areas. Zinc 
results do not appear to be due to analysis artifacts. 

Monocyclic Aromatic Hydrocarbons 
Of the mono cyclic aromatic hydrocarbons, benzene, toluene, ethylbenzene, and xylenes 
(BTEX) were analyzed in all areas. Only ethylbenzene and xylenes were designated as 
CPECs in the subsurface soils of the tar pond area. Phenols were undetected in all cases. 
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Table 3·2. Ecological Screening Summary Results Table· Surface Soils (0 to 0.2 ft bgs). 

Metals and Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 
Mercury 

Nickel 

Selenium 
Silver 
Thallium 

Zinc 
Cyanide 

o 
(mg/kg) Soil 

Screening 

Benchmark 
Value 

5 
7 
8 
4 

30 

50 

50 

0.1 

30 

0.3 
2 
1 

24 
780 

Monocyclic Aromatic Compounds 
2,3,4,6-Tetrachlorophenol . 20 

2,4,5-Trichlorophenol 9 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 
2,4-Dimethylphenol 

2,4-Dinitrophenol 

2-Chlorophenol 

2-Methyl-4,6-dinitrophenol 

2-Methylphenol 
2-Nitrophenol 

3-Methylphenol 
4-Chloro-3-methylphenol 
4~Methylphenol 

4-Nitrophenol 

Benzene 

Ethylbenzene 

Pentachlorophenol 

Phenol 
Toluene 

Xylenes 

10 

20 
20 

20 

10 

7 

7 
172 

0.879 

30 
170 

14 

Sreening 

Benchmark 

Value 
Reference1 

MTCA 
MTCA 

ODEQ Mammals 

MTCA 

ODEQ Mammals 

MTCA 

MTCA 
ODEQ Birds 

MTCA 

MTCA 
MTCA 

MTCA 

ODEQ Mammals 
ODEQ Mammals 

ODEQ Inverts.2 

ODEQ Inverts. 

ODEQ Inverts. 
ODEQ Inverts3 

ODEQ Plants 

ODEQ Plants 

ODEQ Inverts. 

ODEQ Inverts.4 

ODEQ Inverts. 

ODEQ Mammals 

ODEQ Birds 

ODEQ Inverts. 

ODEQ Mammals 

ODEQ Mammals 

Spend Oxide Area 

Hazard 

% (mg/kg) Quotient 

Detect EC (R) 

75% 

75% 

0% 

25% 
100% 

100% 

100% 

0% 

100% 

0% 
0% 

50% 

100% 
100% 

0% 

0% 

0% 

0% 

6.60 1.3 

21.00 3.0 

0.50 .0.1 

1.10 0.3 

30.00 1.0 

60.00 1.2 

60.00 1.2 

0.501 5.01 
26.00 0.9 

0.50 1.7 
0.50 0.3 

7.60~ 
160.00~ 

0.47 0.0 

0.15 

0.15 

0.15 

0.15 

0.0 

0.0 

0.0 

Office Area 

% 
Detect 

100% 

100% 

0% 

0% 

100% 

100% 

100% 
0% 

100% 

0% 
0% 

0% 

100%' 

Hazard 

(mg/kg) Quotient 

EC (R) 

1.96 0.4 

5.44 0.8 

0.50 0.1 

0.50 0.1 
24.70 0.8 

52.10 1.0 

55.40 1.1 
0.50'-1 ---5.0-'1 

84.00 2.8 

0.50 1.7 
0.50 0.3 

0.50 0.5 

88.31 3.7 

FAMM Area 

% 
Detect 

67% 

33% 

0% 

0% 

67% 

100% 

67% 

0% 

100% 
0% 
0% 

0% 

100% 

Hazard 

(mg/kg) Quotient 

EC (R) 

2.26 0.5 

3.14 0.4 

0.50 0.1 

0.50 0.1 

70.90 2.4 

34.70 0.7· 

30.40 0.6 
0.50 1'---5.0-'1 

146.00 4.9 

0.50 1.7 
0.50 0.3 
5.00 1.----5.0-,1 

114.00 4.8 

-, 
! " ----

Koppers Area 

Hazard 
% (mg/kg) Quotient 

Detect EC' (R) 

67% 

33% 

0% 

0% 

89% 

100% 

89% 

22% 

78% 

0% 
0% 

0% 

100% 

0% 

0% 

0% 

0% 
0% 

0% 

0% 

0% 

0% 

0% 
0% 

0% 

0% 

0% 

0% 

0% 
0% 

0% 

3.76 0.8 ' 

3.40 0.5 

0.50 0.1 

0.50 0.1 
22.30 0.7 

40.90 0.8 
• 94.60 1.9 

3.231 32.31 
19.80 0.7 
0.50 1.7 
0.50 0.3 

5.00~ 
226.00~ 

1.70 

1.70 

1.70 

1.70 
1.70 

3.30 

1.70 

1.70 

1.70 

1.70 
1.70 

1.70 

0.15 

0.15 

1.70 

1.70 
0.15 

0.15 

0.1 

0.2 

0.2 

0.1 
0.1 

0.2 

0.2 

0.2 

0.2 

0.0 

1.9 

0.1 
0.0 

0.0 

Tar Pond Area 

Hazard 
% (mg/kg) Quotient 

Detect EC (R) 

100% 

33% 

0% 

0% 

100% 

100% 

100% 

0% 

100% 
0% 

0% 

0% 
100% 
100% 

0% 

0% 

0% 

0% 
0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 
0% 

0% 

1.84 0.4 

1.11 0.2 

0.50 0.1 

0.50 0.1 
11.90 0.4 

16.70 0.3 

10.80 0.2 
0.50'-1 ---5.0-'1 

5.95 0.2 
0.50 1.7 
0.50 0.3 
5.00 '-1 --=-5.0

71
1 

68.39 2.8 
0.78 0.0 

26.00 1.3 

26.00~ 
26.00~ 
26.00 1.3 
26.00 1.3 

49.00 2.5 
26.00'-1 --=-2.6

71
1 

26.00 

26.00L-1 __ 3'-17 1 

26.00 
26.00 
26.00'-1 ---3.=71 

0.15 0.0 

0.15 
26.001.--2-9.-,61 

26.00 0.9 
0.15 0.0 

0.15 0.0 
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Table 3-2. Ecological Screening Summary Results Table - Surface Soils (0 to 0.2 ft bgs). 

0 

(mg/kg) Soil Sreening Spend Oxide Area Office Area FAMM Area Koppers Area - Tar Pond Area 

Screening Benchmark Hazard Hazard Hazard Hazard 

Benchmark Value % (mg/kg) Quotient % (mg/kg) Quotient % (mg/kg) Quotient % (mg/kg) Quotient 

Value Reference1 Detect EC (R) Detee! EC (R) Detect EC (R) Detect EC (R) 

Poillaromatic Com[1ounds 

Acenaphthene 20 MTCA 83% 0.51 0.03 100% 0.36 0.0 33% 0.06 0.00 79% 1101 5.51 
Acenaphthylene 30 ODEQ Inverts.5 

50% 0.41 0.01 75% 0.25 0.0 67% 0.18 0.01 36% 4.1 0.14 

Anthracene 30 ODEQ Inverts.5 67% , 1.10 0.04 25% 0.56 0.0 33% 0.32 0.01 71% 212~ Benzo(a)anthracene 7 ODEQ Mammals6 
100% 4.70 0.67 100% 4.86 0.7 100% 1.24 0.18 100% 53 7.6 

Benzo(a)pyrene 7 ODEQ Mammals 100% 7.35 1.05 100% 6.50 0.9 100% 1.74 0.25 100% 61 B.7 

Benzo(b)fluoranthene 7 ODEQ Mammals6 
100% 6.50 0.93 100% 5.45 0:8 100% 1.60 0.23 100% 58 B.2 

Benzo(g,h,i)perylene 30 ODEQ Inverts.5 
100% 6.30 0.21 100% 5.80 0.2 100% 1.82 0.06 100% 46 1.5 

Benzo(k)fluoranthene 7 ODEQ Mammals6 
83% 4.92 .0.70 100% 4.14 0.6 100% 1.02 0.15 100% 

378] 
Chrysene 7 ODEQ Mammals6 

100% 5.85 0.84 100% 5.20 0.7 100% 1.60 0.23 100% 71 10.2 

Dibenzo(a,h)anthracene 7 ODEQ Mammals6 
83% 1.67 0.24 100% 1.47 0.2 100% 0.39 0.06 93% 10 1.4 

Fluoranthene 30 ODEQ Inverts.5 100% 8.55 0.29 100% 7.05 0.2 100% 2.78 0.09 100% 135 4.5 

Fluorene 30 ODEQ Inverts. 50% 0.34 0.01 50% 0.25 0.0 33% 0.07 0.00 71% 55 1.8 

Indeno(1,2,3-cd)pyrene 7 ODEQ Mammals6 
100% 5.05 0.72 100% 4.76 0.7 100% 1.53 0.22 100% 421 5.91 

Naphthalene 30 ODEQ Inverts.5 83% 0.46 0.02 50% 0.25 0.0 67% 0.43 0.01 50% 11 0.4 

Phenanthrene 30 ODEQ Inverts.5 83% 5.80 0.19 100% 3.00 0.1 100% 2.02 0.07 100% 92 3.1 

Pyrene 30 ODEQ Inverts.5 
100% 10.40 0.35 100% 6.80 0.2 100% 2.59 0.09 100% 2171 7.21 

EC - Environmental Concentrations determined per DEQ guidance. ECs are either maximum observed values or logarithmic 90th percentile upper confidence limits. 

Box indicates Chemicals of Potential Environmental Concern (CPECs) following DEQ methodology. 

- indicates information not available. 
1 In all cases the lowest value from ODEQ or the Washington state Model Control Toxies Act (MTCA) were used. 

% 
Detect 

79% 

86% 

·93% 

100% 

100% 

100% 

100% 

100% 

100% 

93% 
100% 

71% 

100% 

86% 

100% 

100% 

ODEQ references are for Guidance for Ecological Risk Assessment Level II Screening Benchmark Values (1998). Values are from the columns named as shown in the cited document table. 

2 Screening Benchmark Value for 2,3,4~5-tetrachlorphenol 

3 Screening Benchmark Value for 3,4-dichlorophenol 

4 Screening Benchmark Value for 4-nitrophenol 

5 Screening Benchmark Value for fluorene (lowest value available for a non-carcinogenic PAH). 

6 Screening Benchmark Value for benzo(a)pyrene (lowest value available for a carcinogenic PAH). 

Hazard 

(mg/kg) Quotient 

EC (R) 

9.2 0.46 

29 1.0 

16 0.5 

50 

129 

124 

202 

45 

75 

7.1 

1B.4 

17.7 

6.7 

6.4 

10.B 

33 4.7 

111 3.7 

5.90 0.20 

1411 20.11 
9.40 0.31 

37 1.2 

134 4.5 
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Table 3-3. Ecological Screening Summary Results Table - Subsurface Soils (0.2 to 5.5 ft bgs). 

Metals and Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 
Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Cyanide 

o 
(mg/kg) Soil 

Screening 

Benchmark 

Value 

5 

7 
8 

4 

30 
50 

50 
0.1 

30 

0.3 

2 

24 
780 

Monocyclic Aromatic Compounds 

2,3,4,6-Tetrachlorophenol 20 
2,4,5-Trichlorophenol 9 

10 
20 

20 
20 

10 

7 

Sreening 

Benchmark 

Value 
Reference1 

MTCA 

MTCA 

ODEQ Mammals 

MTCA 
ODEQ Mammals 

MTCA 

MTCA 
ODEQ Birds 

MTCA 

MTCA 

MTCA 

MTCA 

ODEQ Mammals 
ODEQ Mammals 

ODEQ Inverts.2 

ODEQ Inverts. 
ODEQ Inverts. 
ODEQ Inverts3 

ODEQ Plants 
ODEQ Plants 
ODEQ Inverts. 

ODEQ Inverts.4 

2,4,6-Trichlorophenol 
2,4-Dichlorophenol 

2,4-Dimethylphenol 
2,4-Dinitrophenol 

2-Chlorophenol 

2-Methyl-4,6-dinitrophenol 

2-Methylphenol 
2-Nitrophenol 

3-Methylphenol 

4-Chloro-3-methylphenol , 

4-Methylphenol 

4-Nitrophenol 7 ODEQ Inverts. 

Spend Oxide Area 

% (mg/kg) 

Hazard 

Quotient 
(R) Detect EC 

50% 

100% 

0% 

0% 

100% 
100% 

100% 
0% 

100% 

0% 

0% 

0% 

100% 
50% 

1.59 0.3 

4.50 0.6 

0.50 0.1 

0.50 0.1 
15.79 0.5 
18.90 0.4 

47.00 0.9 
0.50'-1-~5.~01 

17.56 0.6 

0.50 1.7 

0.50 0.3 

0.50 0.5 

73.18 3.0 

61.00 0.1 

Benzene 172 ODEQ Mammals 25% 0.03 

0.01 

0.0 

Ethylbenzene 

Pentachlorophenol 
Phenol 

Toluene 

Xylenes 

0% 

0.879 ODEQ Birds 
30 ODEQ Inverts. 

170 ODEQ Mammals 0% 

14 ODEQ Mammals 25% 

0.01 

0.17 

0.0 

0.0 

Office Area 

% 
Deted 

75% 

100% 

0% 

0% 
100% 
100% 

100% 

0% 
100% 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

0% 

(mg/kg) 
EC 

Hazard 

Quotient 

(R) 

2.92 0.6 

6.37 0.9 

0.50 0.1 

0.50 0.1 
17.86 0.6 
35.20 0.7 

40.30 0.8 
0.50'-1 --5-.0-'1 

21.10 0.7 

0.50 1.7 

0.50 0.3 

0.50 0.5 

70.30 2.9 

0.00 

0.00 

0.00 
0.00 

0.0 

0.0 

0.0 

% 
Detect 

50% 

100% 

0% 

0% 
100% 
100% 

100% 
'0% 

100% 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

0% 

0% 

FAMM Area 

Hazard 

(mg/kg) Quotient 

EC (R) 

1.02 0.2 

5.25 0.8 

0.50 0.1 

0.50 0.1 
16.10 0.5 
19.60 0.4 

12.10 0.2 
0.50"-1 --5-.0-'1 

14.57 0.5 

0.50 1.7 

0.50 0.3 
5.001"---5.--'0 I 

55.20 2.3 

0.01 0.0 

0.01 

0.01 

0.01 

0.04 

0.0 

0.0 

0.0 

.. \ ." ..... "', , 
-'7 

Koppers Area 

Hazard 

% (mg/kg) Quotient 

Detect EC (R) 

60% 

100% 

0% 

0% 
100% 
100% 

100% 

20% 

100% 

60% 
60% 

60% 
100% . 

100% 

0% 

0% 

0% 

0% 

1.06 0.2 

7.27 1.0 

0.50 0.1 

0.50 0.1 . 
14.53 . 0.5 
46.00 0.9 

20.60 0.4 

0.50 5.0 

16.52 0.6 

0.50 1.7 

0.50 0.3 
50.00"-1 --5-0.--'01 

64.20 2.7 

518.00 0.7 

0.15 

0.15 

0.15 

0.15 

0.0 

0.0 

0.0 

Tar Pond Area 

Hazard 

% (mg/kg) Quotient 

Detect EC (R) 

100% 

14% 

0% 

0% 
100% 
100% 

100% 

0% 

100% 

0% 

0% 

0% 

100% 
100% 

0% 
0% 
0% 
0% 
0% 

1.54 0.3 

1.10 0.2 

0.50 0.1 

0.50 0.1 
10.78 0.4 
10.64 0.2 

18.30 0.4 
0.50'-1 -""-5.-::-10 1 

11.10 0.4 

0.50 1.7 
0.50 0.3 
5.00 1"---5-. 0-'1 

62.12 2.6 
3.90 0.0 

26.00 1.3 

26.00LJ:!l 
26.00~ 
26.00 1.3 
26.00 1.3 

0% 46.00 2.3 
0% 26.00'-1 --2-.6'1 

0% 26.00 

0% 26.001-1 _3_.7 ..... 1 

0% 
0% 

0% 

50% 

50% 

0% 

0% 

50% 

50% 

26.00 
26.00 
26.001' --::-3.~71 

107 0.6 

103c==:=l 

26.00~ 
26.00 0.9 

78 0.5 

1411 10.11 
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Table 3-3. Ecological Screening Summary Results Table - Subsurface Soils (0.2 to 5.5 ft bgs). 

o 
(mg/kg) Soil 
Screening 

Benchmark 
Value 

Polycyclic Aromatic Hydrocarbons 

Acenaphthene 20 

Acenaphthylene 30 

Anthracene 30 

Benzo(a)anthracene 7 

Benzo(a)pyrene 7 

Benzo(b)f1uoranthene 7 

Benzo(g,h,i)perylene 30 

Benzo(k)f1uoranthene 7 

Chrysene 7 

Dibenzo(a,h)anthracene 7 

Fluoranthene 30 

Fluorene 30 
Indeno(1,2,3-cd)pyrene 7 

Naphthalene 30 

Phenanthrene 30 

Pyrene 30 

Sreening 
Benchmark 

Value 
Reference 1 

MTCA 
ODEQ Inverts.s 

ODEQ Inverts.s 

DEQ Mammals6 

ODEQ Mammals 
DEQ Mammals6 

ODEQ Inverts.s 

DEQ Mammals6 

DEQ Mammals6 

DEQ Mammals6 

ODEQ Inverts.s 

ODEQ Inverts. 
DEQ Mammals6 

ODEQ Inverts.s 

ODEQ Inverts.s 

ODEQ Inverts.s 

Spend Oxide Area 

% 
Detect 

20% 

20% 

40% 

80% 
20% 

100% 

100% 
80% 

100% 

100% 

100% 

100% 
100% 

60% 

80% 
100% 

Hazard 

(mg/kg) Quotient 
EC (R) 

1.30 

30 

34 

315 
432 

563 

490 
179 
334 

88 
591 

0.07 

1.0 

1.1 

45.0 

61.7 
BO.4 

16.3 
25.6 
47.7 
12.5 
19.7 

13 0.4. 

389 55.6 
923 1--3"'-0"'"'". B,,-I 

309 10.3 
7351--'-2.,,-4.,....5,,-1 

% 
Detect 

25% 

25% 

0% 

50% 
50% 

50% 

50% 
25% 

50% 

25% 

50% 

0% 
50% 

25% 

50% 

50% 

Office Area 
Hazard 

(mg/kg) Quotient 
EC (R) 

0.25 

0.26 

0.25 

1.87 

2.86 
2.13 

2.09 
1.58 

2.23 

0.42 

3.26 

0.25 

1.49 
0.25 

2.26 

5.20 

0.01 

0.01 
0.01 

0.27 

0.41 
0.30 

0.07 
0.23 

0.32 

0.06 

0.11 
0.01 

0.21 
0.01 

0.08 
0.17 

% 
Detect 

50% 

25% 

50% 

75% 

75% 

75% 

100% 
75% 
75%' 

25% 

75% 
25% 

75% 
50% 

75% 
75% 

.A······ ...... 1 
~~J 

FAMM Area 

(mg/kg) 

EC 

1.65 

0.29 

2.14 

8.70 

11.40 

8.45 

8.05 
8.40 

9.45 

1.14 

15.60 

0.68 
7.10 

0.14 

8.50 

15.10 

Hazard' 

Quotient 
(R) 

0.08 

0.01 

0.07 

1.24 

1.63 

1.21 

0.27 

1.20 
1.35 

0.16 

0.52 
0.02 

1.01 

0.00 

0.28 
0.50 

.. - .... -~,. 

Koppers Area 

% (mg/kg) 

Detect EC 

44% 

56% 

22% 

67% 
67% 

78% 

67% 

67% 

67% 

67% 

78% 

33% 
67% 
44% 
56% 

67% 

0.22 

1.30 

2.00 

7.40 

14.40 

19.60 

22.60 

5.00 
13.30 

2.70 

17.90 
0.40 

16.10 

1.20 

8.60 
30.40 

Hazard 

Quotient 

(R) 

0.01 

0.04 

0.07 

1.06 

2.06 
2.80 

0.75 
0.71 

1.90 
0.39 

0.60 

0.01 

2.30 
0.04 

0.29 

1.01 

EC - Determined per DEQ guidance. In most cases ECs are maximum observed values. Occasionally, they are arithmetic or logarithmic 90th percentile upper confidence limits. 

Box indicates Chemicals of Potential Environmental Concern (CPECs) following DEQ methodology. 

-- indicates information not available. 
1 In all cases the lowest value from ODEQ or the Washington State Model Control Toxics Act (MTCAj were used. 

-"'-.. ' 

Tar Pond Area 

Hazard 

% (mg/kg) Quotient 

Detect EC (R) 

100% 

100% 

100% 
100% 

100% 

100% 

78% 
100% 

100% 

89% 

100% 
89% 

89% 

100% 

100% 
100% 

3691 
138 

263 
357 

400 

411 

152 
99 

343 

21 
1390 
266 

110 
3460 

1190 
2190 

1B.51 

4.6 

B.B 

51.0 

57 
5B.7 

5.1 
14.2 
49.0 

3.0 
46.3 

B.9 

15.7 
115.3 
39.7 
73.0 

ODEQ references are for Guidance for Ecological Risk A~sessment Level II Screening Benchmark Values (1998). Values are from the columns named as shown in the cited document table. 

2 Screening Benchmark Value for 2,3.4,5-tetrachlorphenol 
. 3 Screening Benchmark Value for 3,4-dichlorophenol 

4 Screening Benchmark Value for 4-nitrophenol 
5 Screening Benchmark Value for fluorene (lowest value available for a non-carcinogenic PAH). 

6 Screening Benchmark Value for benzo(a)pyrene (lowest value available for a carcinogenic PAH). 
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However, as with the metals, detection limits for a few phenolic compounds were above 
the SBV s and are designated as CPECs in the tar pond area on this basis alone. 

Polycyclic Aromatic Hydrocarbons 
Polycyclic aromatic hydrocarbons (PAHs) were detected at concentrations greater than 5 
times their SBVs (Le., HQs greater than 5 requiring CPEC designation) in only three site 
areas: spent oxide area subsurface soils, KII area subsurface soils, and tar pond area 
surface and subsurface soils. Fewer PAH ePECs were found in surface soils of the tar 
pond area as compared to other areas with P AH CPECs. However, the subsurface soils 
of the tar pond area had the greatest number of P AH CPECs. 

For the site overall, two areas (office area and FAMM area) had no detections of any 
chemicals requiring a CPEC designation. This suggests that these areas should not be 
evaluated further for ecological risks. ' 

ODEQ guidance (1999) recommends a discussion of any CPECs that have the potential 
to bioaccumulate in the food chain. Of the CPECs determined in this report, some of the 
P AHs have the potential for significant bioaccumulation. Most P AHs have log 
octanol!water (Kow) partition coefficients (a general indicator of the propensity for a 
chemical to bioaccumulate; U.S. EPA 1991) in the 3 to 7 range (Table 3-4). Log Kow's 
above 3.5 indicate the potential for bioaccumulation, while values of 5 or greater have a 
relatively high propensity for bioaccumulation in food chains (U.S. EPA 1991 and 
Sample et al. 1997). Consequently, several of the PAHs found as CPECs are likely to 
bioaccumulate in the food chains and have some effect on higher trophic level organisms. 
For this reason a candidate assessment endpoint for secondary consumers was developed 
(see Section 3.2.2). 

Table 3-4 - Log OctanoIlWater (Kow) Coefficients for PAHs 

Chemical 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) an thracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo( a,h )anthracene 
Fluoranthene 
Fluorene 
Indeno( 1 ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

NW Natural "Gasco" Ecological 
and Human Health Risk Assessment
Level II Screening Report 

Mol. Wt. 

154.21 
152.20 
178.23 
228.29 
252.32 
252.32 
276.34 
252.32 
228.29 
278.35 
202.26 
166.22 
276.34 
128.17 
178.23 
202.26 

28 

log Kow Reference 

3.92 Hansch and Leo 1987 
4.07 Callahan et al. 1979 
4.45 Hansch et al. 1995 
5.66 EPA 1992 
6.10 EPA 1992 
6.12 EPA 1992 
5.82 Hansch et al. 1995 
6.84 Leo et al. 1971 
5.66 EPA 1992 
6.84 EPA 1992 
4.95 EPA 1992 
4.18 Hansch et al. 1995 
6.58 EPA 1992 
3.30 EPA 1992 
4.57 EPA 1992 
4.88 Hansch et al. 1995 

February 2001 
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3.2.4 Relevant and Complete Exposure Pathways 
A key step in the ecological risk assessment process is identification of relevant and 
complete exposure pathways from chemical sources at the site to potential ecological 
receptors. The fate and transport steps that determine potential complete pathways are 
discussed below. 

Chemical Sources 
The source of the CO Is discussed in this document are a result of historic operations at 
the NW Natural "Gas co" site. As discussed in Section 1.2, historic operations have led to 
direct and indirect transport of COIs to soils or transitory surface waters (i.e., stonnwater) 
on the site. From these media, additional transport (desorption from soils or dissolved 
water transport) to site groundwater have occurred. 

Transport Media 
Due to historical operations, chemicals may now be present in soils or groundwaters. As 
rain falls and runs off the site, some of the chemicals in soils may be either dissolved into 
stonnwater (most likely metals) or transported via movement or erosion of soil 
particulates (most likely organic compounds). The fate of these chemicals could be 
temporary on-site water bodies (e.g., puddles, ditches, etc.); redeposition, adsorption, or 
precipitation to soils; or transport to the Willamette River. Similarly, chemicals may be 
dissolved or desorbed from soils into groundwaters and transported by the groundwater to 
other soils on the site'or discharged via groundwater flow to the Willamette River. 
Finally, volatilization from surface soils and waters could take place to the air. Transport 
to plants and animals can take place from any of these physical media, with the most 
likely transport being from soils and surface waters to plants and animals via ingestion, 
adsorption, and/or respiration. COIs may be further transported by ingestion by predators· 
of plants or other animals. 

While transport of chemicals by various means to the Willamette River is potentially 
possible, potential risks associated with Willamette River water and sediments will be 
addressed in the aquatic ecological and human health risk assessments. Consequently, 
aquatic fate and potential risks are not discussed further below. 

Points of Environmental Contact 
Terrestrial plants and animals may be in contact with soils, transitory surface waters, or 
airborne COIs. Theoretically, some larger plants (like trees) could also be in contact with 
site groundwaters. However, because there is no well-developed plant community on site 
with extensive root systems, groundwater is expected to be an unlikely point of contact. 
Similarly, no evidence of extensive burrow systems were observed on site. Therefore, 
burrowing to depths of groundwater (3 to 9 feet deep) by key receptors appears unlikely. 
However, if some burrowers are present, they would likely contact subsurface soils 
(deeper than 0.2 ft). Animals might have plants or other animals as the ultimate point of 
contact via consumption. 

Exposure Routes at Point of Contact 
For an exposure route to exist, an ecological receptor must be present at the point of 
contact. As discussed in Section 3.2.1, the potential ecological receptors at this site are 
limited due to its industrialized nature. All potential routes of exposure and their likely 
significance at this site are: 

• Foliar and root (plants) or dennal and ingestion (animals) uptake of chemicals in 
soils (Relevant and Complete) 
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• Uptake by the same routes from surface water chemicals (Relevant But Usually 
Incomplete) 

• Uptake by respiration of volatilized airborne chemicals (Likely Insignificant) 
• Uptake by ingestion of plants and/or animals (Relevant and Complete). 

Of these exposure routes, the most likely and relevant is uptake from soils to plants and 
animals. Similarly, animals could consume either plants or other animals present at the 
site and, thus receive indirect exposures to these soil chemicals. 

There are no permanent surface waters on the site. Although a surface water uptake route 
may exist at certain times of the year, this would not be a constant source of exposure. 
Further, the levels of chemicals in transitory surface waters would be mainly determined 
by the concentrations in surface soils they contact. Consequently, the surface water 
uptake route of exposure is considered potentially complete but not relevant in terms of 
long-term exposures and potential site cleanup decisions as compared to soil 
concentrations. 

Similarly, volatilization from soils to air is potentially possible and likely occurs at some 
rate on the site. However, this exposure route would likely be most significant when very 
high concentrations of highly volatile chemicals and/or physical locations that trap or 
limit air circulation (such as depressions) exist on the site. A1though some volatile 
chemicals (like benzene) were found at the site, they are not the most widespread or most 
highly concentrated chemicals at the site. In contrast, PARs, which are present at higher 
concentrations 'on the site, are relatively non-volatile (see Section 3.2.5). Consequently, 
the air uptake route is considered potentially complete but relatively insignificant in terms 
of overall exposure as compared to soils. 

3.2.5 Known Ecological Effects 
The known ecological and toxicological effects of the CPECs defined in Section 3.2.3 are 
discussed in this section. This section does not provide detailed toxicity profiles, which 
will occur in the Level III Baseline Risk Assessments, as necessary. Rather, potentially 
important (as far as further risk assessment and evaluation are concerned) physiochemical 
and toxicity information is discussed for each of the CPECs. CPECs that are a result of 
analytical detection limit issues are not discussed below. Physiochemical and toxicity 
information originated from the Hazardous Substances Data Base (HSDB 2000), unless 
otherwise noted. 

Metals and Inorganics 
As discussed in Section 3.2.3, only zinc was consistently detected at levels significantly 
above its respective SBV. The presence of mercury and thallium at concentrations that 
may be of concern can not be positively determined based on existing information. 
Consequently, this discussion is confined to zinc. 

Zinc is an essential element for most life and is found in virtually all organisms. Zinc is 
generally not found in a free elemental state, but most often occurs in the +2 oxidation 
state in compounds such as zinc sulfide (sphalerite), zinc carbonate (smithsonite) and 
zinc oxide (zincite). Zinc is expected to have low mobility in soils, but is adsorbed by 
plants. Because zinc compounds are generally solids, volatilization from soil or water 
surfaces is not expected to be an important environmental fate process. Zinc is often 
measured as strongly adsorbed or associated with suspended solids and sediment in 
water. 
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A variety of toxic effects have been observed in terrestrial animals as a result of zinc 
exposure, depending on the dose. Effects in animals include depressed growth, arthritis, 
lesions in various internal and reproductive organs, gastrointestinal tract inflammation, 
defective bone mineralization, decreased egg hatching in birds (ORNL 1996), reduced 
fetal growth (ORNL 1996), and other effects. There is no evidence to clearly support that 
zinc is carcinogenic (USEPA classification D). Extremely high levels of zinc in soils 
have been linked to iron and copper deficiency in plants and inhibition of root growth. 

Monocyclic Aromatic Hydrocarbons 
The only detected mono cyclic hydrocarbons identified as CPECs were benzene, toluene, 
ethylbenzene, and xylene in the subsurface soils of the former tar pond Area. These 
compounds have similar physical characteristics. Because of their high vapor pressures 
and Henry's Law constants, they volatilize readily to the air from soils or waters. Once 
in the air, they have been shown to rapidly degrade with half-lives on the order of a few 
hours to a few days. All four compounds have moderate to low organic carbon partition 
coefficients, with benzene having the lowest partition coefficient. This suggests they are 
relatively mobile (or very mobile in the case of benzene) in soils and could be leached 
from soils by surface and groundwaters. Benzene is also relatively water soluble, 
compounding this effect. All four chemicals have also been shown to degrade relatively 
rapidly in soils with half-lives in most studies on the order of several days to weeks 
(although outliers have been reported with half-lives as short as several hours and as long 
as two and half months). None of these compounds is expected to bioaccumulate in the 
food chain due to their relatively low log Kow values of2 to 3. 

Benzene is a known carcinogen in humans and has been linked to tumor production in a 
variety of terrestrial animal organs. A wide variety of other toxic effects in terrestrial 
animals have been observed at various doses and exposure routes. Benzene has also been 
related to increased rat mortality and embryonic reabsorption during short (several day) 
exposures (ORNL 1996). 

Toluene exposure in terrestrial animals has been linked to nervous system effects and 
depression, liver lesions, lung inflammation, and other effects. Toluene may cause 
reduced fetal weights and increased malformations in rats during short exposure 
durations (ORNL 1996). Unlike benzene, there is no clear evidence indicating that 
toluene is a human or animal carcinogen (EPA Classification D). 

In terrestrial animals, ethylbenzene exposure has been linked to central nervous system 
depression, increased mortality, brain and lung edema, and other effects. There is no clear 
evidence indicating that ethylbenzene is a human or animal carcinogen (Classification D). 

Exposure to xylenes has been linked in terrestrial animals to decreased red and white 
blood cell counts, central nervous system depression, skeletal abnormalities, fetal 
mortality and growth reduction, and other effects. Xylenes may also cause reduced fetal 
weights and increased malformations in rats during short exposure durations (ORNL 
1996). There is no clear evidence indicating that xylenes are a human or animal 
carcinogen (Classification D). 

Polycyclic Aromatic Hydrocarbons 
The PARs identified as CPECs for this project are all moderately sized organic 
compounds composed of two to six aromatic rings. As the number of aromatic rings 
increases (and thus, the molecular weight) the physiochemical properties of the 
compounds also change (Table 3-5). 
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Table 3-5 - Summary of Physiochemical Characteristics of P AHs 

Molecular No. of Vapor Henry's Law K Mid-Range Degradation 
Chemical Weililit Rings Pressure (Pa} (Atm-m3/mo12 :Kx: Kow Half-life {da;ts} 
Acenaphthene 154 2 5.96E-Ol 2.40E-04 2.65E+03 8.32E+03 3.50E+Ol 
Acenaphthy lene 152 2 1.20E-OI l.30E-05 2.13E+03 1.17E+04 6.65E+Ol 
Anthracene 178 3 7.S0E-04 1.80E-06 5.60E+03 2.82E+04 9.20E+OI 
Benzo(a)anthracene 228 4 7.30E-06 1.20E-06 1.22E+06 4.57E+05 2. 12E+02 
Benzo( a )pyrene 252 5 8.40E-07 2.70E-07 3.62E+03 1.26E+06 2. 15E+02 
Benzo(b )f1uoranthene 252 4 6.70E-05 5.00E-07 3.40E+06 l.32E+06 7.60E+02 
Benzo(g,h,i)perylene 276 6 6.00E-08 2.70E-07 9.60E+04 6.61E+05 5. 18E+02 
Benzo(k)f1uoranthene 252 4 l.30E-07 5.84E-07 7.90E+05 6.92E+06 N/AV 
Cluysene 228 4 5.70E-07 6.70E-06 2.90E+05 4.57E+05 N/AV 

. Dibenzo(a,h)anthracene 278 5 3.70E-1O 2.90E-09 1.79E+06 6.92E+06 4.95E+02 
FIuoranthene 202 3 2.54E-Ol 1.95E-03 1.46E+06 8.91E+04 3.33E+02 
Fluorene 166 2 8.86E-02 7.40E-05 l.OOE+04 l.51E+04 5.00E+OO 
Indeno( 1 ,2,3-cd)pyrene 276 5 1.70E-07 3.S0E-06 1.10E+OS 3.80E+06 1.18E+03 
Naphthalene 128 2 l.09E-OI 4.50E-03 1.41E+03 2.00E+03 4.45E+OI 
Phenanthrene 178 3 1.80E-02 2.70E-04 2.30E+04 3.72E+04 1.33E+03 
Pyrene 202 4 8.86E-04 l.30E-05 6.53E+04 7.59E+04 7.37E+02 

Reference: HSDB 2000. 

Figure 3-2 illustrates how four properties (vapor pressure, Henry's law constant, Kac, and 
Kaw) vary as the molecular weight of the P AHs increases. Generally, Koc and Kaw 
increase with increasing molecular weight while vapor pressure and Henry's law constant 
decrease with increasing molecular weight. Thus, higher molecular weight P AHs 
partition more to soils (as indicated by higher Koc's) and are less mobile in surface and 
groundwaters. They are also more likely to biciaccumulate in the food chain (as indicated 
by higher Kaw; U.S. EPA 1991). However, they are less likely to volatilize to the air 
(indicated by lower vapor pressures and Henry's law constants). 

Generally, P AHs with vapor pressures less than 10'2 Pa and Helliy's law constants less 
than 10-4 are not expected to readily volatilize to air from soils or water. P AHs with Koc 
less than 10+3 are expected to be somewhat mobile in soils, while higher values indicate 
strong to very strong partitioning to soils. Kaw values greater than 3xl0+3 indicate PAHs 
that have the potential to bioaccumulate. Kaw values in the 10+5 or greater range indicate 
a high potential to bioaccumulate in food chains (U.S. EPA 1991). The degradation half
lives ofPAHs in aerobic soils varies widely among the PAHs and various site-specific 

. conditions. Some typical half-lives are shown in Table 3-5. Half-lives greater than a 
year (365 days) indicate that rapid degradation cannot be expected. 

A variety of toxic effects have been observed for the various PAHs. Most notably a 
number are suspected or probable human carcinogens. Most of the evidence of cancer 
causing effects is based on laboratory studies of terrestrial animals (e.g., rats and 
chickens). Consequently, these carcinogenic classifications are relevant to many 
terrestrial ecological receptors. Table 3-6 summarizes the carcinogenic classifications of 
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Figure 3-2. Log of PAH Physical Constants by Molecular Weight 
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the various P AHs and some other notable3 toxic effects observed in laboratory studies of 
terrestrial animals. 

Table 3-6 - Summary of Notable Toxicity Characteristics ofPAHs 

Molecular Carcinogen Notable 
Chemical Weight Classification 1 Other Effects 

Acenaphthene 154 D Hepatoxicity 
Acenaphthylene 152 N/AV N/AV 
Anthracene 178 D hematologic toxicity 
Benzo( a )anthracene 228 B2 proliferating cell effects 
Benzo(a)pyrene 252 B2 bone marrow effects 
Benzo(b )fluoranthene 252 B2 N/AV 
Benzo(g,h,i)perylene 276 D N/AV 
Benzo(k)fluoranthene 252 B2 N/AV 
Chrysene 228 B2 immune suppression 
Dibenzo( a,h )anthracene 278 B2 immune suppression 
Fluoranthene 202 D liver effects 
Fluorene 166 N/AV N/AV 
Indeno( 1 ,2,3-cd)pyrene 276 B2 N/AV 
Naphthalene 128 D hematologic anemia 
Phenanthrene 178 D Hepatoxicity 
Pyrene 202 D Nephropathy 

1 USEP A carcinogen classifications are for humans. Most of the evidence used in these 
determinations is from testing on terrestrial animals, and therefore, provides insight on potential 
modes of toxicity in ecological receptors. 

B2 - probable human carcinogen based on animal evidence (no human evidence). 

D - Not classifiable as to carcinogenic effects. Generally indicates the chemical is not considered a 
carcinogen. 

Reference: Oak Ridge National Laboratory Risk Assessment Information System (2000). 

3.2.6 . Preliminary Conceptual Site Model 
Based on the information discussed in the previous sections (particularly Section 3.2.4), a 
preliminary conceptual site model was developed and is shown in Figure 3-3. As noted 
in Section 3.2.4, the likely complete and significant pathways at the Gasco site are from 
soils to plants and animals (either primary or secondary consumers). It is conceivable 
that higher level (tertiary) consumers might also receive chemical doses, but as noted in 
Section 3.2.1, this site is not expected to support appreciable populations of higher level 
predators. 

Because the vast majority of CPECs found in the various site areas are not volatile 
chemicals, air transport to ecological receptors is not considered a complete or significant 
pathway. Similarly, although groundwater is shown in the site conceptual model, it is not 
expected to contribute appreciably to the doses of chemicals received by either plants or 

3 Effects noted are one of many non-carcinogenic effects observed for each chemical in various bioassays. 
Generally, non-carcinogenic effects shown in the table were those that were reported in more than one 
study and/or were pronounced at relatively low doses. 
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animals. This is because groundwater levels are too deep (minimum 3 to 9 feet bgs) for 
appreciable contact with the types of plant roots (grasses and shrubs) and animals (small 
mammals or birds) predominant at the site. The other complete pathways shown, 
primarily soil and to a lesser extent surface water, are expected to comprise the majority 
of exposure for plants and animals. Therefore, the focus of the Level III baseline risk 
assessment should be on chemical transport from soils directly to plants, and either 
directly or indirectly to animals. These potentially complete pathways are discussed in 
more detail in Section 3.2.4. 

Based on the conceptual site model a reasonable set of preliminary risk hypotheses for 
further assessment would be: 

• The doses ofPAHs to mammalian and avian primary consumers (e.g., wood rat and 
quail) from incidental soil and food consumption do not cause significant adverse 
popUlation level effects. 

• The doses ofPAHs to mammalian and avian secondary consumers (e.g., opossum) 
from incidental soil and food consumption do not cause significant adverse 
population level effects. 

Although other chemicals of potential concern have been identified in this Level II 
screening assessment, P AHs appear to be the most widespread and likely to have the 
potential to cause risks. Consequently, the risk hypotheses focus on these chemicals. 

3.3 Human Health Risk Assessment 
The general information used to screen human health risks is detailed in Sections 1 and 2, which 
include a description of the nature and extent of chemicals in soils at the site, site history, and site 
description. Based on this information, a risk screen following ODEQ (1998) guidance was 
conducted. The following subsections present the methods and results of this risk screening. 

3.3.1 Potentially Exposed Populations 
The Gasco site is an industrial facility. As such, there are three potential general types of 
populations that could have current or reasonably likely future exposures to site 
chemicals: 

• On-site workers expected to be present on a regular basis 

• General public that might periodically visit the site for business purposes or gain 
unaut~orized access to the site on a one-time or irregular basis 

• Residents living nearby the site (not a current use). 

As noted in Section 1.4, the on-site reasonably likely future exposures are essentially 
identical to existing potential exposures. In addition, above ground (non-invasive) 
storage of chemical products, and potentially, sand and gravel are proposed. No . 
commercial, residential, or other types of industrial uses are planned for the site. The 
reasonably likely future site uses for nearby properties are industrial and possibly 
residential, even though no residential areas currently exist near the site. Consequently, 
the discussion of on-site exposures (workers and visitors) considers existing and 
reasonable likely future exposures as one topic, while nearby residential exposures are 
discussed for the future only. 

On-site Workers 
On-site workers have a potential to be exposed on a regular basis. A previous human 
exposure pathways analysis conducted for the site (DMA 1997) identified three site 
worker populations (or occupations) based on detailed surveys and interviews of site 
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activities and the exposures likely from each of these observed activities. The three site 
worker occupations were: 

• NW Natural Gas workers 
• KII workers 
• Pacific Northern Oil workers. 

Detailed exposure assumptions were developed for each of these occupations. While this 
approach has merit, it appears reasonable to assume that all of these occupations have 
moderate levels of exposures to site media (e.g., soils, air and transitory surface waters). 
Thus, these occupations can be' evaluated as one population, provided that exposure 
scenarios, routes, and assumptions are sufficiently conservative to be protective of all 
three occupations. 

In addition, temporary short-term high-level exposures could occur to excavation workers 
associated with occasional activities like utilities repair and replacement. These types of 
exposures would be assessed in a second population group. The exposed worker 
population for both groups would be adults. 

Public Visitors 
General members of the public that periodically visit the site could also potentially 
receive short-term low-level exposures. These types of exposures are expected to be 
similar to on-site worker exposures but of a shorter duration and lesser frequency. In 
addition, people present for business purposes would also be adults. Consequently, this 
population could be conservatively included in evaluations of on-site workers: 

General public exposures could also include people who gain illegal entry to the site. 
Again, the exposures that trespassers might receive would generally be expected to be 
similar to on-site workers, but of a shorter duration and lesser frequency. One potential 
exposure to trespassers that would not nonnally be expected to on-site workers might be 
consumption of plants or animals (hunting, gathering, fishing, etc.) at the site. However, 
the site does not support any plant or animal population that would reasonably be 
consumed in any appreciable quantity. (Note that fishing in the Willamette River will be 
evaluated in the off-site aquatic risk assessment.) Therefore, trespassers could also be 
conservatively assessed in the same group as on-site workers. 

This approach does not explicitly account for the potential that trespassers could be 
children. However, this non-conservative assumption is outweighed by the conservative 
assumption that trespassers would be exposed at a duration and frequency similar to on
site workers. That is, the smaller averaging time and bodyweight for children would be 
outweighed by the greater assumed exposure duration and frequency (e.g., five days a 
week for 8 hours a day). The overall conservativeness of this approach could be 
confirmed through sensitivity analysis in the Level III baseline risk assessment, and the 
exposure evaluations refined as appropriate. 

Nearby Residential 
Some residentially zoned areas exist across Highway 30, although no residences are 
currently present. Future nearby residents could conceivably be exposed to chemicals 
either from air or water transport. In this case, both exposures appear to be unlikely. 

Any air transport of chemicals (either volatiles or dust) would be rapidly diluted before 
contact at residential areas. Assuming that air transport will be evaluated for on-site 
worker exposures (see below), the potential risks to off-site residents from airborne 
exposures could also be conservatively evaluated by the on-site worker assessment. If 
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potential risks were found for workers, air dilution and transport modeling appropriate for 
off-site residential areas could be pursued. 

Site surface water runoff enters the Willamette River and is expected to continue in the 
future. Potential risks associated with this exposure will be evaluated in the off-site 
aquatic risk assessment. 

Current groundwater conditions at the site are described in Section 1.4.6. In summary, 
groundwater contamination is limited to within the site boundaries and the groundwater 
gradient is towards the river. Further, the entire region is supplied with municipal water. 
Future resider.tial uses adjacent to the site would not require wells as a source of water, 
but would likely rely on the municipal water supply. Consequently, exposure to 
groundwater in future residential areas is extremely unlikely by all reasonable 
expectations. 

3.3.2 Exposure Scenarios 
The discussion of likely exposed populations indicates the most representative exposure 
scenarios for this site are: 

• Industrial (on-site workers and visitors) 
• Excavation (or "trench workers" involved in temporary excavation activities). 

As discussed above, potential future off-site residential exposures via air, surface water, 
or groundwater are extremely unlikely to occur. Therefore, a residential scenario is not 
proposed. The proposed scenarios would be consistent with USEP A default scenario 
descriptions (ODEQ 1998). Exposure assumptions in the Level III baseline risk 
assessment would the same as those defined in ODEQ (1998) guidance for "Occupational 
Adult" and "Excavation Worker". 

3.3.3 Exposure Routes 
Based on the discussion of likely exposed populations (Section 3.3.1), the following 
exposure routes are proposed: 

1. Industrial (WorkerNisitorrrrespasser) 
a. Incidental ingestion of soil 
b. Dennal contact with soil 
c. Inhalation of air borne chemicals (volatiles and dust from soils) 

2. Excavation Worker 
a. Incidental ingestion of soil 
b. Dennal contact with soil 
c. Inhalation of air borne chemicals (volatile organic chemicals and dust from soils) 

The exposure routes to be evaluated are from soils or airborne chemicals from soils: 
Groundwater and surface water routes are expected to be either incomplete or 
insignificant in comparison to soils exposure routes. Groundwater is and will not be used 
on-site for any purpose. Thus, the groundwater route to industrial workers is incomplete. 
Excavation workers are not expected to dig to groundwater elevations4

, making the 
exposure route to this group also incomplete. Surface waters are transitory on site, so any 
exposures to either type of worker would be of very short duration and frequency and are 

4 OSHA regulations prohibit workers from entering an excavated pit that contai~s groundwater. Therefore, 
dennal and airborne exposure to groundwater are not considered complete pathways at the site. 
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expected to be insignificant in comparison to soils exposures. Further, the concentrations 
of chemicals in transitory surface waters would be primarily determined by the soils they 
contact. 

3.3.4 Chemicals of Potential Concern 

Methods 
Screening procedures to determine Chemicals of Potential Concern (COPCs) followed 
ODEQ guidance (ODEQ 1998). Chemical concentration soils data from cores in each of 
the five areas described in Section 3.1 were statistically summarized in a manner similar 
to the ecological risk screening including differentiation of surface and subsurface soils. 
However, for human health screening, all core results from 0.2 ft bgs to 12 ft bgs were 
included in subsurface soils data. This approach was used because workers could be 
potentially exposed to relatively deep soils during temporary excavation activities. As 
with the ecological risk screening, this approach resulted in 10 data sets for human health 
screening (five site areas multiplied by two soil strata). The maximum values for each 
chemical in each data set were used as the BC. The COIs used were the same as for the 
ecological risk screening. 

The ECs were compared to Preliminary Remedial Goals (PRGs) following ODEQ 
guidance. USEP A Region 9 PRGs were used in all cases. In some cases, PRGs were not 
available for a particular chemical, and a PRG was extrapolated from other chemicals 
with' similar structures. For non-carcinogenic P AHs with no PRG, the lowest available 
PRG for any non-carcinogenic PAR (naphthalene) was used. For carcinogenic PAHs 
with no PRG, the lowest PRG available for any carcinogenic P AH (benzo(a)pyrene) was 
used. 

COIs were designated as chemicals of potential concern (COPCs) using the same 
methods as for the ecological risk screening and consistent with ODEQ (1998) guidance. 
However, COIs WIth HQ values greater than one were included in COPC list (rather than 
the value of 5 used for the ecological risk screening). 

Results 

The results of the risk screening are summarized in Table 3-7 (surface soils) and Table 3-
8 (subsurface soils). The data used and the results of each of the separate screening . 
evaluations are shown in Appendices A and E, respectively . 

As indicated in the sunimary tables, only one metal (chromium in the FAMM area) and 
one phenol (pentachlorophenol in the tar pond area) were designated as COPCs in the 
surface soils. Pentachlorophenol was actually not detected in any surface soil sample. 
This phenol was designated as a COPC because its analytical detection limit in the tar 
pond area was greater th~n the PRG. 

In subsurface soils, no metals in any area and three monocyclic aromatic hydrocarbons 
(benzene, pentachlorophenol, and xylenes) were designated as COPCs (in the KII and tar 
pond areas only). Again, pentachlorphenol was not detected in the tar pond area, but is 
included in the COPC list because of its relatively high detection limit. The only 
detections of benzene and xylenes substantially over detection limits occurred in the KII 
and tar pond areas. 

At least a few P AHs were deSignated as COPCs in every area in both surface and 
subsurface soils. The fewest PAR COPCs (with generally lower HQs) were found in the 

NW Natural "Gasco" Ecological 
and Human Health Risk Assessment
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Table 3-7. Human Health Screening Summary Results Table - Surface Soils (0 to 0.2 ft bgs). 

Metals and Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 
Cyanide 

(mg/kg) Soil' Preliminary 

Preliminary 

Remedial 
Goal 

Remedial 

Goal 
Reference 1 

820 USEPA Rg. 9 
27 USEPA Rg. 92 

2200 USEPA Rg. 9 

810 USEPA Rg. 9 
64 USEPA Rg. 92 

76000 USEPA Rg. 9 

1000 USEPA Rg. 9' 
88 USEPA Rg. 93 

41000 USEPA Rg. 9 

10000 USEPA Rg. 9 

10000 USEPA Rg. 9 
160 USEPA Rg. 94 

100000 USEPA Rg. 9 
4400 USEPA Rg. 9 

Monocyclic Aromatic Compounds 

2,3,4,6-Tetrachlorophenol 26000 USEPA Rg. 9 

2,4,5-Trichlorophenol 88000 USEPA Rg. 9 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2-Chlorophenol 

2-Methyl-4,6-dinitrophenol 

2-Methylphenol 

2-Nitrophenol 

3-Methylphenol 

4-Chloro-3-methylphenol 

4-Methylphenol 

4-Nitrophenol 

Benzene 

Ethylbenzene 

Pentachlorophenol 

Phenol 
Toluene 

Xylenes 

220 USEPA Rg. 9 

2600 USEPA Rg. 9 

18000 USEPA Rg. 9 

1800 USEPA Rg. 9 

240 USEPA Rg. 9 

USEPA Rg. 9 

44000 USEPA Rg. 9 

USEPA Rg. 9 

44000 USEPA Rg. 9 

USEPA Rg. 9 

4400 USEPA Rg. 9 

7000 USEPA Rg. 9 

1.5 USEPA Rg. 9 

230 USEPA Rg. 9 

11 USEPA Rg. 9 

100000 USEPA Rg. 9 

520 USEPA R9. 9 

210 USEPA Rg. 9 

Spend Oxide Area 

% 
Detect 

75% 

75% 

0% 

25% 

100% 

100% 

100% 

0% 

100% 

0% 

0% 

50% 

100% 
100% 

0% 

0% 

0% 

0% 

Hazard 

(mg/kg) Quotient 
EC (R) 

6.60 

21.00 

0.50 

1.10 

30.00 

60.00 

60.00 

0.50 

26.00 

0.50 

0.50 

7.60 

160.00 
0.47 

0.15 

0.15 

0.15 

0.15 

0.01 

0.78 

0.00 

0.00 

0.47 

0.00 

0.06 

0.01 

0.00 

0.00 

0.00 

0.05 

0.00 
0.00 

0.10 

0.00 

0.00 

0.00 

Office Area 

% 
Detect 

100% 

100% 

0% 

0% 

100% 

100% 

100% 

0% 

100% 

0% 

0% 

0% 

100% 

Hazard 

(mg/kg) Quotient 
EC (R) 

1.96 

5.26 

0.50 

0.50 

24.70 

52.10 

55.40 

0.50 

84.00 

0.50 

0.50 

0.50 

92.90 

0.0 

0.2 

0.0 

0.0 

0.4 

0.0 

0.1 

0.0 

0 . .0 
0.0 

0.0 

0.0 

0.0 

,-"'-'" 

\,---J. 

% 
Detect 

FAMM Area 

Hazard 

(mg/kg) Quotient 
EC (R) 

67% 2.26 ' 0.00 

33% 3.14 0.12 

0% 0.50 0.00 

0% 0.50 0.00 
67% 70.90'-1 -1-.1-'11 

100% 34.70 0.00 

67% 30.40 0.03 

0% 0.50 0.01 

100% ,146.00 0.00 

0% 0.50 0.00 

0% 0.50 0.00 

0% 5.00 0.03 

100% 114.00 0.00 

--- ....... ,; 

Koppers Area 

% 
Detee! 

Hazard 

(mg/kg) 'Quotient 
EC (R) 

67% 3.76 

33% 3.40 

0% 0.50 

0% 0.50 

89% 22.30 

100% 40.90 

89% 94.60 

22% 3.23 

78% 19.80 

0% 0.50 

0% 0.50 

0% 5.00 

100% 226.00 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

1.70 

1.70 

1.70 

1.70 

1.70 

3.30 

1.70 

1.70 

1.70 

1.70 

0.00 

0.13 

0.00 

0.00 

0.35 

0.00 

0.09 

0.04 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.01 

0.00 

0.00 

0.00 

0.01 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

1.70 0.00 

1.70' 0.00 

0.15 0.10 

0.15 0.00 

1.70 0.15 

1.70 0.00 

0.15 0.00 

0.15 0.00 

Tar Pond Area 

% 
Detect 

Hazard 

(mg/kg) Quotient 
EC (R) 

100% 

33% 

0% 

0% 

100% 

100% 

100% 

0% 

100% 

0% 

0% 

0% 

100% 
100% 

1.87 

1.11 

0.50 

0.50 

11.90 

16.70 

10.80 

0.50 

5.92 

0.50 

0.50 

5.00 

67.20 
O.BO 

0% 26.00 

0% 26.00 

0% 26.00 

0% 26.00 

0% 26.00 

0% 49.00 

0% 26.00 

0% 26.00 

0% 26.00 

0% 26.00 

0% 26.00 

0% 26.00 

0% 0.15 

0% 0.15 

0% 26.001 
0% 26.00 

0% 0.15 

0% 0.15 

0.00 

0.04 

0.00 

0.00 

0.19 

0.00 

0.01 

0.01 

0.00 

0.00 

0.00 

0.03 
0.00 
0.00 

0.00 

0.00 

0.12 

0.01 
0.00 

0.03 

0.11 

0.01 

0.00 

0.10 

0.00 

2.36 1 
0.00 

0.00 

0.00 
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Table 3-7. Human Health Screening Summary Results Table - Surface Soils (0 to 0.2 ft bgs). 

(mg/kg) Soil Preliminary Spend Oxide Area Office Area FAMM Area Koppers Area Tar Pond Area 

Preliminary Remedial. Hazard Hazard Hazard Hazard Hazard 

Remedial Goal % (mg/kg) Quotient % (mg/kg) Quotient % (mg/kg) Quotient % (mg/kg) Quotient % (mg/kg) Quotient 
Goal Reference1 

Detect EC (R) Detect EC (R) Detect EC (R) Detect EC (R) Detect EC (R) 

Pol~c~clic Aromatic Comllounds 

Acenaphthene 38000 USEPARg.9 83% 0.51 0.00 100% 0.36 0.0 33% 0.06 0.00 79% 110 0.00 79% 9.20 0.00 
Acenaphthylene 190 USEPA Rg. 95 

50% 0.41 0.00 75% 0.25 0.0 67% 0.18 0.00 36% 4 0.02 86% 29.10 0.15 

Anthracene 100000 USEPARg.9 67% 1.10 0.00 25% 0.56 0.0 33% 0.32 0.00 71% 212 0.00 93% 16.00 0.00 

Benzo(a)anthracene 2.9 USEPARg.9 100% 4.70 1.62 100% 4.86 1.7 100% 1.24 0.43 100% 53 18.31 100% 49.80 17.17 

Benzo(a)pyrene 0.29 USEPA Rg. 9 100% 7.35 25.34 100% 6.50 22.4 100% 1.741 6.001 100% 61 210.34 100% 129.00 444.83 

Benzo(b )fluoranthene 2.9 USEPA Rg. 9 100% 6.50 2.24 100% 5.45 1.9 100% 1.60 0.55 100% 58 19.86 100% 124.00 42.76 

Benzo(g,h,i)perylene 0.29 USEPA Rg. 96 
100% 6.30 21.72 100% 5.80 20.0 100% 1.82 1 6.28 1 100% 46 158.62 100% 202.00 696.55 

Benzo(k)fluoranthene 29 USEPA Rg. 9 83% 4.92 0.17 100% 4.14 0.1 100% 1.02 0.04 100% 37 1.26 100% 45.00 1.55 

Chrysene 290 USEPA Rg. 9 100% 5.85 0.02 100% 5.20 0.0 . 100% 1.60 0.01 100% 71 0.25 100% 75.40 0.26 

Dibenzo(a,h)anthracene 0.29 USEPARg.9 83% 1.67 1 5. 76 1 100% 1.471 5.11 100% 0.391 1.34 1 93% 101 34.481 93% 32.701 112.76 1 
Fluoranthene 30000 USEPA Rg. 9 100% 8.55 0.00 100% 7.05 0.0 100% 2.78 0.00 1QO% 135 0.00 100% 110.50 0.00 

Fluorene 33000 USEPA Rg. 9 50% 0.34 0.00 50% 0.25 0.0 33% 0.07 0.00 71% 55. 0.00 71% 5.90 0.00 

Indeno(1,2,3-cd)pyrene 2.9 USEPA Rg. 9 100% 5.051 1.74 1 100% 4.761 1.61 100% 1.53 0.53 100% 421 14.31 1 100% 141.001 48.62 1 
Naphthalene 190 USEPA Rg. 9 83% 0.46 0.00 50% 0.25 0.0 67% 0.43 0.00 50% 11 0.06 86% 9.40 0.05 

Phenanthrene 0.29 USEPA Rg. 96 
83% 5.80 1 20.001 100% 3.001 10.31 100% 2.021 6.971 100% 921 . 316.21 1 100% 37.30 1 128.62 1 

Pyrene 54000 USEPA Rg. 9 100% 10.40 0.00 100% 6.80 0.0 100% 2.59 0.00 100% 217 0.00 100% 133.80 0.00 

EC - Determined per DEQ guidance. All ECs are maximum observed values. 

Box indicates Chemicals of Potential Concern (COPCs) following DEQ methodology. 

-- indicates information not available. 

1 In all cases, USEPA Region 9 Preliminary Remedial Goals were used. 

2 Cancer endpoint used for As III or Cr VI. 

3 Based on soluble salt value. 

4 Value for thallium chloride. 
5 Preliminary Remedial Goal for Napthalene used (lowest value available for a non-carcinogenic PAH). 

6 Preliminary Remedial Goat for benzo(a)pyrene used (lowest value available for a carcinogenic PAH). 

NWT 002900 
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Table 3·8. Human Health Screening Summary Results Table· Subsurface Soils (0.2 to 12 ft bgs). 

Metals and Inorganics 
Antimony 

Arsenic 

Beryllium 
Cadmium 
Chromium 

Copper 

Lead 
Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 
Cyanide 

(mg/kg) Soil 

Preliminary. 

Remedial 

Goal 

Preliminary 

Remedial 

Goal 
Reference1 

820 USEPA Rg. 9 
27 USEPA Rg. 92 

2200 USEPA Rg. 9 
810 USEPA Rg. 9 

64 USEPA Rg. 92 

76000 USEPA Rg. 9 

1000 USEPA Rg. 9 
88 USEPA Rg. 93 

41000 USEPARg.9 

10000 USEPA Rg. 9 

10000 USEPA Rg. 9 
160 USEPA Rg. 94 

100000 USEPA Rg. 9 
4400 USEPA Rg. 9 

Monocyclic Aromatic Compounds 
2,3,4,6·Tetrachlorophenol 26000 USEPA Rg. 9 

2,4,5-Trichlorophenol 88000 USEPA Rg. 9 

2,4 ,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2-Chlorophenol 

2-Methyl-4,6-dinitrophenol 

2-Methylphenol 
2-Nilrophenol 

3-Methylphenol 

4-Chloro-3-methylphenol 

4-Metllylphenol 

4-Nitrophenol 

Benzene 

Ethylbenzene 

Pentachlorophenol 

Phenol 
Toluene 
Xylenes 

220 USEPA Rg. 9 

2600 USEPA Rg. 9 

18000 USEPA Rg. 9 

1800 USEPA Rg. 9 

240 USEPA Rg. 9 

USEPA Rg. 9 
44000 USEPA Rg. 9 

•• USEPA Rg. 9 

44000 USEPA Rg. 9 
USEPA Rg. 9 

4400 USEPA Rg. 9' 

7000 USEPA Rg. 9 

1.5 USEPA Rg. 9 

230 USEPA Rg. 9 

11 USEPA Rg. 9 

100000 USEPA Rg. 9 
520 USEPA Rg. 9 
210 USEPA Rg. 9 

Spend Oxide Area 

Hazard 

% . (mg/kg) Quotient 
Detect EC (R) 

40% 

100% 

0% 
0% 

100% 

100% 

100% 
0% 

100% 

0% 
0% 

40% 
100% 
75% 

0% 

0% 
0% 
0% 

0% 
0% 

0% 
0% 

0%. 

0% 
0% 

0% 
14% 

0% 

0% 

0% 
0% 

14% 

1.59 

14.00 

0.50 
3.40 

30.00 

80.00 

130.00 
0.50 

41.00 

0.50 

0.50 

5.00 
670.00 

61:00 

0.85 

0.85 
0.85 

0.85 

0.85 

1.65 

0.85 

0.85 

0.85 

0.85 

0.85 

0.85 

0.15 

0.15 

0.85 

0.85 
0.15 
0.17 

0.00 

0.52 

0.00 
0.00 

0.47· 

0.00 

0.13 

0.01 
0.00' 

0.00 

0.00 

0.03 
0.01 
0.01 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.10 

0.00 

0.08 

0.00 
0.00 
0.00 

Office Area 

Hazard 

% (mg/kg) Quotient 

Detect EC (R) 

60% 

100% 

0% 
0% 

100% 

100% 

100% 

0% 

100% 

0% 
0% 
0% 

100% 

0% 

0% 

0% 
0% 

2.92 

6.37 

0.50 
0.50 

19.70 

35.20 

40.30 
0.50 

21.10 

0.50 

0.50 

0.50 
70.30 

0.00 

0.00 

0.00 
0.00 

0.00 

0.24 

0.00 
0.00 
0.31 

0.00 

0.04 
0.01 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

r---r 
",,-,"---..j 

: ....... ~-) 
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FAMM Area 

Hazard 

% (mg/kg) Quotient 

Detect EC (R) 

67% 

100% 

0% 
0% 

100% 

100% 

33% 
33% 

0% 

0% 
33% 

33% 
100% 

0% 

0% 
13% 

0% 

13% 

1.02 

5.25 

0.50 
0.50 

16.10 

19.60 

13.20 
3.50 

14.30 

0.50 

0.50 

27.50 
55.20 

0.02 

0.01 

0.03 

0.01 

0.13 

0.00 

0.19 

0.00 
0.00 
0.25 

0.00 

0.01 
0.04 

0.00 

0.00 

0.00 

0.17 
0.00 
0.00 

0.01 

0.00 

0.00 

0.00 

~ ...... ---~. 

Koppers Area 

Hazard 

% (mg/kg) Quotient 

Detect EC (R) 

67% 

100% 

0% 
0% 

100% 

100% 

100% 

17% 

100% 

67% 
67% 

67% 
100% 

50% 

0% 
0% 
0% 
0% 

0% 
0% 

0% 
0% 

0% 

0% 
0% 

0% 

35% 

35% 

25% 

0% 
29% 

35% 

1.06 

7.27 

0.50 
0.50 

16.20 

46.00 

20.60 
2.60 

16.60 

0.50 

0.50 

50.00' 
64.20 

518.00 

26.00 
26.00 
26.00 

26.00 

26.00 

46.00 

26.00 
26.00 

26.00 

26.00 

0.00 

0.27 

0.00 
0.00 

0.25 

0.00 

0.02 
0.03 

0.00 

0.00 

0.00 

0.31 
0.00 
0.12 

0.00 
0.00 
0.12 
0.01 

0.00 

0.03 

0.11 

26.00 0.01 

26.00 0.00 
360.00 1'---2:-':4-0.-00'1 

111.00 0.48 
26.00"-1--2-.3-'61 

26.00 0.00 
280.00 0.54 
289.00"-1 --1-.3-'81 

Tar Pond Area 

Hazard 

% (mg/kg) Quotient 
. Detect EC (R) 

100% 

17% 
0% 
0% 

100% 

100% 

100% 

0% 

100% 

0% 

0% 
0% 

100% 
71% 

0% 

0% 
0% 

0% 
0% 

0% 
0% 
0% 

0% 

0% 

0% 
0% 

61% 

61% 

0% 
0% 

56% 

61% 

1.59 

1.80 

0.50 
0.50 

10.60 

10.70 
18.30 
0.50 

11.10 

0.50 

0.50 

5.00 
62.60 

6.48 

26.00 
26.00 
26.00 
26.00 

26.00 

46.00 

26.00 

26.00 

26.00 

26.00 

26.00 

26.00 

107.001 
103.00 

26.001 

26.00 
78.10 

141.00 

0.00 

0.07 

0.00 
0.00 
0.17 

0.00 

0.02 
0.01 

0.00 

0.00 
0.00 

0.03 
0.00 
0.00 

0.00 
0.00 
0.12 

0.01 

0.00 

0.03 

0.11 

0.01 
0,00 

71.331 
0.45 

2.361 

0.00 
0.15 

0.67 
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Table 3-8. Human Health Screening Summary Results Table· Subsurface Soils (0.2 to 12 ft bgs). 

(mg/kg) Soil Preliminary Spend Oxide Area 

Preliminary Remedial 

Remedial Goal 

Goal Reference1 

Pol~c~clic Aromatic Com[!ounds 

Acenaphthene 380.00 USEPA Rg. 9 

Acenaphthylene 190 USEPA Rg. 95 

Anthracene 100000 USEPA Rg. 9 

Benzo(a)anthracene 2.9 USEPA Rg. 9 

Benzo(a)pyrene 0.29 USEPA Rg. 9 

Benzo(b )fluoranthene 2.9 USEPA Rg. 9 

Benzo(g,h,i)perylene 0.29 USEPA Rg. 96 

Benzo(k)fJuoranthene 29 USEPA Rg. 9 

Chrysene 290 USEPA Rg. 9 

Dibenzo(a,h)anthracene 0.29 USEPA Rg. 9 

Fluoranthene 30000 USEPA Rg. 9 

Fluorene 33000 USEPARg.9 

Indeno(1,2,3-cd)pyrene 2.9 US EPA Rg. 9 

Naphthalene 190 USEPA Rg. 9 

Phenanthrene 0.29 USEPA Rg. 96 

Pyrene 54000 USEPARg.9 

% (mg/kg) 

Detect EC 

40% 21 

40% 124 

50% 191 

90% 574 

90% 767 

90% 972 

80% 1080 

70% 370 

90% 833 

70% 159 

90% 1680 

40% ·7308 

80% 738 

60% 923 

80% 1180 

90% 2840 

Hazard 

Quotient 

(R) 

0.00 

0.65 

0.00 

198 

2645 

335 

3724 

12.76 

2.87 

548 

0.06 

0.22 

254 

4.86 

4069 

0.05 

EC - Determined per DEQ guidance. All ECs are maximum observed values. 

Box indicates Chemicals of Potential Concern (COPCs) following DEQ methodology. 

-- indicates information not available. 

1 In all cases, USEPA Region 9 Preliminary Remedial Goals were used. 

2 Cancer endpoint used for As III or Cr VI. 

3 Based on soluble salt value. 

4 Value for thallium chloride. 

Office Area 

% (mg/kg) 

Detect EC 

13% 0.25 

13% 0.26 

0% 0.25 

25% 1.87 

25% 2.861 

25% 2.13 

25% 2.091 
13% 1.58 

25% 2.23 

13% 0.421 
25% 3.26 

0% 0.25 

25% 1.49 

13% 0.25 

25% 2.261 
25% 5.20 

5 Preliminary Remedial Goal for Napthalene used (lowest value available for a non-carcinogenic PAH). 

6 Preliminary Remedial Goal for benzo(a)pyrene used (lowest value available for a carcinogenic PAH). 

----l 

Hazard 

Quotient 

(R) 

0.00 

0.00 

0.00 

0.64 

9.86 1 
0.73 

7.21 1 
0.05 

0.01 

1.451 
0.00 

0.00 

0.51 

0.00 

7.791 
0.00 

C;:'J ....... \ 
~ 

FAMM Area 

Hazard 

% (mg/kg) Quotient 

Detect EC (R) 

56% 1.65 0.00 

22% 4.00 0.02 

56°/~ 2.80 0.00 

56% 18.00 6.21 

56% 47.00 162 

56% 40.00 13.79 

67% 58.00 200 

56% 12.00 0.41 

56% 24.00 0.08 

33% 6.001 20.691 
56% 26.00 0.00 

33% 2.10 0.00 

56% 38.001 13.101 
44% 2.30 0.01 

56% 8.501 29.31 1 
56% 52.00 0.00 

'-"~~ 1 

Koppers Area 

% (mg/kg) 

Detect EC 

65% 1630 

70% 155 

50% 578 

80% 564 

75% 942 

90% 752 

80% 747 

80% 238 

80% 811 

70% 4707 

85% 2350 

65% 481 

80% 519 

65% 13000 

75% 2950 

80% 3580 

Hazard 

Quotient 

(R) 

0.04 

0.82 

0.01 

194 

3248 

259 

2576 

8.21 

2.80 

16231 

0.08 

0.01 

179 
68.42 

10172 

0.07 

- . 1 .. , 

Tar Pond Area 

Hazard 

% (mg/kg) Quotient 

Detect EC (R) 

82% 

82% 

86% 

990 0.03 
8071r---:4-.2--.51 

1289 0.01 

91% 495 171 

95% 585 2017 

95% 500 172 

73% 529 1824 

82% 292 10.07 

95% 824 2.84 

64% 87 301 

91 % 2050 0.07 

77% 810 0.02 

73% 373 129 

82% 11100 58.42 

86% 4560 15724 

95% 3580 0.07 
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office area subsurface soils and the F AMM area surface soils. The greatest numbers of 
P AH COPCs (with generally higher HQs) were found in the spent oxide, KII, and tar 
pond areas subsurface soils. In most cases, surface soils HQs were lower than subsurface 
soils HQs in the same area. 

3.3.5 Preliminary Conceptual Site Model 

The preliminary conceptual site model is shown in Figure 3-4. The model is based on the 
exposure populations, scenarios, and routes discussed in the previous sections. The 
chemicals requiring evaluation in this model are the COPCs listed in Tables 3-7 and 3-8. 
Because of their widespread presence on the site, P AHs will be the primary chemicals 
driving risk determinations for the site. The fate/transport properties and toxicity 
characteristics ofPAHs are described in detail in Section 3.2.5 including USEPA human 
carcinogen designations and other effects commonly noted in mammals (Table 3-6). 
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4.0 Recommendations 
The purpose of this screening-level risk assessment is to select the appropriate receptors, pathways and 
chemicals of concern for inclusion in the detailed risk assessment. This section summarizes the results of 
the ecological and human health risk screens and provides recommendations for proceeding forward. 

4.1 Ecological Risk Assessment 
The results of the screening-level ecological risk assessment indicate that three metals and several 
phenolic compounds and PAHs exceeded the screening benchmark values (see Table 4-1). 
Several of these compounds, however, were identified not because they were detected at 
concentrations that exceeded the SBV, but because the analytical detection limits were not 
sufficiently low for use in the risk assessment. The standard DEQ risk assessment guidance 
requires that these compounds be included in the detailed risk assessment, however, special 
circumstances apply in several of the current evaluations, as discussed below. 

Two of the metals, mercury and thallium, exceeded the SBVs due to insufficient analytical 
detection limits during the most recent sampling event only. Prior sampling events, conducted 
using detection limits below the ecological SBV also resulted in no detected values. Therefore, it 
appears that these metals are not of concern for the site and it is recommended that they not be 
included in the Level III detailed risk assessment. 

Similarly, several phenolic compounds also exceeded the SBVs based on poor detection limits 
(e.g., Tar Pond surface and subsurface). As with mercury and thallium, other sampling events 
were conducted that included detection limits well below the SBV and only one detected value 
was observed. That concentration (0.36 ppm for pentachlorophenol) is below the SBV of 0.87 
ppm. Therefore, it is recommended that no phenolic compounds be carried forward to the Level 
III detailed risk assessment for ecological receptors. 

Evaluating the ecological screening results by study area indicates that no SBVs were exceeded in 
two of the five areas (Office and FAMM). In the remaining three study areas (Spent Oxide, KII 
and Tar Pond), P AH SBV s were exceeded in either the surface soil exposures only (KIT), 
surbsurface soil exposures only (Spent Oxide), or both (Tar Pond). 

Thus, the recommended chemicals of concern, by study area and depth, for the Level TIl 
ecological risk assessment include: 

Office Area 
(Surface) none 
(Subsurface) none 

FAMMArea 
(Surface) none 
(Subsurface) none 

Spent Oxide Area 
(Surface) Zinc 
(Subsurface) Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)f1uoranthene, Benzo(g,h,i)perylene, 

Benzo(k)f1uoranthene, Chrysene, Dibenzo(a,h)anthracene, Fluoranthene, Indeno(1,2,3-
cd)pyrene, Naphthalene, Phenanthrene, Pyrene 
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Table 4-1. Summary of Risk Screening Results by Area - Chemicals of Potential Concern. 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Spent Oxide Area Office Area FAMM Area 
Eco. Human Human Eco. Human Human Eco. Human Human 

Eco. Sub Health H. Sub Eco. Sub Health H. Sub Eco. Sub Health H. Sub Eco. 

Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. 

Koppers Area 
Eco. Human Human 

Sub Health H. Sub Eco. 

Surf. Surf. Surf. Surf. 

Tar Pond Area 
Eco. Human Human 

Sub Health H. Sub 

Surf. Surf. Surf. 

.---~----.----.---~'----r---''---.----.~----.----'----.----n----'----'-----I----''----'----'-----------

I-----f---,-__j·----I----__jf---_+_----t__--_+_----t-J---_t----_t_--_t---It------j--- f----'~----- -----1----1,----- -----

----r----+--~I----~--__l---_t_--__l~--_+----~---f_----~j---_t-----I---_t-----H-----~----f----------

I-----t---__lr-----j---__lr----f-----t----j-----H----t-----t----t-----ft-----II----t---__ll----#-----1---- ------.---

f__---r--__lI----I----__l-f----~----1-----r~-__j+---_+----+---_+-----~+_---4-----r----II-----r-----f-----j----

X 
f__---f---__lf----~---__lf---_+_----I---_+_----~--_t----_t_--~-----~r----t__--_+_----f__---+I---------f____------

X 

Monocyclic Aromatic Compounds 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 

2-Methyl-4,6-dinitrophenol I----+-----+-----I----tt------I----f-----j-----tt----If-'---_j----+----jt------t---t---I---- I-----~--__t----+----j 
2-Methylphenol 
2-Nitrophenol ~?liX:~llli1~Xi~1\ 

----~---+----~--__tI----t---__tI__--4+----+_--_+----+_--~-----~--__t-----I-------~~~~~------

3-Methylphenol r------t----I----j-----tl------/----t-----/----+t-----:----t------jr------j----- t-----)-----r---I-----H-----f-----t----I---

4-Chloro-3-methylphenol ~. -----i---_+--jl--_+----t----t---__t-t----t----I-----t----il---,---t-------t-----+---
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

---r-----t------I----lf---+----i-----f-----lt----/-----+----+----H-----i---t----II---- ~-".i!}V;;.:il ,28x,t;;r 
L~;.!';~~:X.l~ ~r>;'J ~I ~,j 

X X 
~·-~--I---~--__t-l---_+--~---_+--~~--_t--_j--_t~--_lr--r_-_r----1---- ---+----+----.----

-. ~:_;.:X'~;;" . ri~~X:'(l;fii1i'~ ~~D~ :~ 
-.~-+----_l_-_t_---I_I--__l--+-__l-----++---_j_-_t_--_j_--H---+-_t-----F' ....... 4 '·of ,,:J:,,; ',~ f: '",':( :'!;,,,, \ " ~1: ;:~ 

f--~-__t----+__--_t-l--~----I--_r--B_-__j---+---_+---tr---t---_t_---r-X~~~---)(-~----

L-__ -L __ ~ ___ ~ __ ~L-_ _L __ L-_ _L ____ il_,-~ ____ ~,_~---~----L----L----L----~l----~-~--~.---.----
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Table 4-1. Summary of Risk Screening Results by Area - Chel:l1icals of Potential Concern. 

Spent Oxide Area Office Area FAMMArea Koppers Area 
Eco. Human Human Eco. Human Human Eco. Human Human Eco. Human Human 

Eco. Sub Health H.Sub Eco. Sub Health H.Sub Eco. Sub Health H.Sub Eco. Sub Health 

Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. Surf. 

Pol:ic:iclic Aromatic Com~ounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )f1uoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

X -----

X 
X X X X X X 
X X X X X X X X 
X X X X X X 
X X X X X X X 
X X X 
X X X 
X X X X X X X 
X 

X X X X X X 
X X 
X X X X X X X 
X X 

t;!~'l~ = Undetected or detected at detection limit with detection limit greater than the SBV or PRG. 
-- = Detected but no SBV or PRG available. 

X 
X 
X 
X 
X 

X 

X 

X 

H.Sub 

Surf. 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

'. , 

Tar Pond Area 
Eco. Human Human 

Eco. Sub Health H.Sub 

Surf. Surf. Surf. Surf 
,-

----
X "_ .. - -cc:-

X 
X 

X X X X 
X X X X 
X, X X X 
X X X X 
X X X X 
X X X 
-- -:-:--

X X 
X 
X 

X X X X 
X X 
X X 

--:c:-
X 

X 
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KII Area 
(Surface) Zinc, Acenaphthene, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, 

Benzo(b)fluoranthene, Benzo(k)fluoranthene, Chrysene, Indeno(1,2,3-cd)pyrene, Pyrene 
(Subsurface) none 

Tar Pond Area . 
(Surface) Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 

Benzo(k)fluoranthene, Chrysene, Indeno( 1 ,2,3-cd)pyrene 
(Subsurface) Xylenes, Ethylbenzene, Acenaphthene, Anthracene, Benzo(a)anthracene, 

Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(g,h,i)perylene, Benzo(k)fluoranthene, 
Chrysene, Fluoranthene, Fluorene, Indeno(1,2,3-cd)pyrene, Naphthalene, Phenanthrene, 
Pyrene 

4.2 Human Health Risk Assessment 
The results of the screening-level human health risk assessment (Table 4-1) show one metal 
exceedance of the PRGs (chromium for the surface soils in the FAMM area) and several 
monocyclic and polycyclic aromatic hydrocarbon exceedances. One chemical, 
pentachlorophenol, was identified due to its high analytical detection limit. The detection limit for 
some sampling events, however, was below the human health PRG and no exceedances were 
observed. Thus, it is recommended. that pentachlorophenol not be included in the Level III 
detailed risk assessment. " 

A review of the screening data by study area indicates that no areas can be completely eliminated 
for the human health assessment. A summary of the recommended chemicals of concern, by study 
area and depth, for the Level III human health risk assessment include: 

Office Area 
(Surface) Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 

Dibenzo( a,h )anthracene, Indeno( I ,2,3-cd)pyrene, Phenanthrene 
(Subsurface) Benzo(a)pyrene, Benzo(g,h,i)perylene, Dibenzo(a,h)anthracene, Phenanthrene 

FAMMArea 
(Surface) Chromium, Benzo(a)pyrene, Benzo(g,h,i)perylene, Dibenzo(a,h)anthracene, 

Phenanthrene 
(Subsurface) Benzo( a) anthracene, Benzo( a)pyrene, Benzo(b )fluoranthene, Benzo(g,h,i)perylene, 

Dibenzo(a,h)anthracene, Indeno(l,2,3-cd)pyrene, Phenanthrene 

Spent Oxide Area 
(Surface) Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 

Dibenzo( a,h)anthracene, Indeno( 1 ,2,3-cd)pyrene, Phenanthrene 
(Subsurface) Benzo( a)anthracene, Benzo( a)pyrene, Benzo(b )fluoranthene, Benzo(g,h,i)perylene, 

B enzo(k)fluoranthene, Chrysene, Dibenzo( a,h )anthracene, Indeno( 1 ,2,3-cd)pyrene, 
Naphthalene, Phenanthrene 

KII Area 
(Surface) Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 

Benzo(k)fluoranthene, Dibenzo( a,h)anthracene, Indeno( I ,2,3-cd)pyrene, Phenanthrene 
(Subsurface) Benzene, Xylenes, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 

Benzo(g,h,i)perylene, Dibenzo( a,h)anthracene, lndeno( I ,2,3-cd)pyrene, Phenanthrene 
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Tar Pond Area 
(Surface) Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)f1uoranthene, Benzo(g,h,i)perylene, 

Benzo(k )f1uoranthene, Dibenzo( a,h )anthracene, Indeno( 1 ,2,3-cd)pyrene, Phenanthrene 
(Subsurface) Benzene, Acenaphthylene, Benzo(a)anthracene, Benzo(a)pyrene, 

Benzo(b )f1uoranthene, Benzo(g,h,i)perylene, Benzo(k)f1uoranthene, Chrysene, 
Dibenzo( a,h)anthracene, Indeno( 1 ,2,3-cd)pyrene, Naphthalene, Phenanthrene 
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Appendix A - Summary of Analytical Results for Surface and Subsurface Soils 
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Summary of Analytical Results for Soil Samples 
Phenols by EPA Method 8270 

Phenols by EPA Method 8270 

Ol 
c: 
"§ 
m 
'0 
(J) 

8-19 

MW-l0·60 

8-13 

8-18 

8-19 

8-20 

8-28 
-----

8-35 

MW-04-57 

8-33 
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.a .r: 
E Q) 'li ro :J Q) 

Z 0 0 
Q) .Q) Q) 

Ci Ci Ci 
E E E 
'" '" '" (J) (J) (J) 

950919-819-01 19-5ep-95 0.2 

951108-Ml0-0l 8-Nov-95 0.2 

Mean (0-0.2) 

Maximum (0-0.2) 

951006-813-03 6-0ct-95 10.5 

950919-818-05 19-5ep-95 12.0 

950919-819-03 19-5ep-95 6.5 

950929-820-03 29-Sep-95 10.5 

Mean (0.2-12) 

Maximum (0.2-12) 

951002-828-01 2-0ct-95 0.2 

951005-835-01 5-0ct-95 0.2 

951030-M4-01 30-0ct-95 0.2 

Mean (0-0.2) 

Maximum (0-0.2) 

951005-833-03 5-0ct-95 5.5 

950922-830-06 22-Sep-95 11.5 

Mean (0.2-12) 

Maximum (0.2-12) 

OOEQ = Oregon Department of Environmental Quality 
EPA = U.S. Environmental Protection Agency 
mg/kg = milligrams/kilogram 

Updated: 2/14/0t 
File Name: soil EC data.xls 
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0 fi e ·f .r: Q) Q) iii 0 :c :c c: a. :c Q) 

"E >. >. .r: .r: t-;- :c u u Q) 

u E u'i a. a. ~ ~ .r: .r: "0 ~ a ~ CD u "0 a.. is is is iii !:l ..; .<g c: cD Ul l{) Iii .;. .;. .;. :::E Q) :::E Z Z M c: Q) -ct- ..; 
0 Q) .r: 

~ N N N N .;. N .;. N 0.. 0.. N N 
0.085 0.085 0.16 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 NO 

1.7 1.7 3.3 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 NO 

0.9 0.9 1.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 NO 

1.7 1.7 . 3.3 1.7 1.7 1.7 1.7 1.7 1.7 1.7 .1.7 1.7 1.7 NO 
---

26 26 46 26 26 26 26 26 26 26 26 26 26 NO ------------------ --- --- --- ---. 
0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.36 0.085 0.085 0.085 0.36 --------------------- --- --_. --- ------

13 25 13 13 13 13 13 13 13 13 13 13 13 NO 
--------------- --------- ----- ------

13 25 13 13 13 13 _ 13 13 13 13 13 13 13 NO 
-----

13.0 19.0 18.0 13.0 13.0 13.0 13.0 13.0 13.0 13.1 13.0 13.0 13.0 NO 

26.0 26.0 46.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 NO 

2.6 2.6 4.9 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 ND 
------ --- --_. --- ---- ---- -- ---

0.085 0.085 0.16 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 NO 
--------------- ------ ---- ._-- ---- --- ----

26 26 49 26 26 26 26 26 26 26 26 26 26 NO 
-------

9.56 9.56 18.02 9.56 9.5,6 9.56 9.56 9.56 9.56 9.56 9.56 9.56 9.56 

26.0 26.0 49.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 

26 26 46 26 26 26 26 26 26 -:: I :: I :: I ::--E_;_~ ---------- --- --- ---
26 26 46 26 26 26 26 26 26 

26 26 46 26 26 26 26 26 26 26 26 26 26 NO 

26 26 46 26 26 26 26 26 26 26 26 26 26 NO 

NO = Not detected above detection limit indicated t = Sample number prefix: 2708-
ppm = parts per million 2 = Reference Levels are Soil Cleanup Levels in tile Soil Cleanup Table (OAR 340-122·045) 
PRGs = EPA Region 9 Preliminary Remediation G" = Reference Levels are EPA Region 9 Preliminary Remediation Goals (pRGs) for Industrial 

1/ = Reference level not establislled 
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Summary of Analytical Results for Soil Samples (Priority Pollutant Metals) 

Total Metals by EPA Method 6010 and 7470 

- 15' 
ID -..... Q) 
~ 

OJ ..r:: .0 
E OJ a. 

ea Ol ::l co Q) 
Q) c Z 0 0 
~ .;:: 

0 OJ OJ Q) 

0. 0. 0.. >. III 
"0 E E E :::::J '0 co ea ea U5 C/) C/) C/) (f) 

Spent Oxide 8-1 950921-81-01 21-Sep-95 0.2 
8-1 950921-81-02 21-Sep-95 0.2 

8-36 000828-017 28-Aug-00 0.2 
8-37 000828-001 28-Aug-00 0.2 

Mean (0-0.2) 
Maximum (0-0.2) 

MW-02-61 981007-M2-01 7-0ct-98 2.0 
8-1 950921-81-05 21-Sep-95 10.5 
8-3 950921-83-05 21-Sep-95 10.5 

MW-02-61 981007-M2-02 7-0ct-98 5.5 
8-36 000828-018 28-Aug-00 3.5 
8-36 000828-019 28-Aug-00 10.0 
8-37 000828-002 28-Aug-00 4.5 

Mean (0.2-5.5) 
Maximum (0.2-5.5) 

Mean (0.2-12) 
Maximum (0.2-12 

Office 8-38 000828-014 28-Aug-00 0.2 
8-39 000828-004 28-Aug-00 0.2 
8-40 000828-010 28-Aug-00 0.2 
8-41 000828-007 28-Aug-00 0.2 

Mean (0-0.2) 
Maximum (0-0.2) 

8-38 000828-015 28-Aug-00 2.0 
8-39 000828-005 28-Aug-00 3.0 
8-40 000828-011 28-Aug-00 2.5 
8-41 000828-008 ' 28-Aug-00 2.5 
8-41 000828-009 28·Aug-00 9.5 

Mean (0.2-5.5) 
Maximum (0.2-5.5) 

Mean (0.2-12) 
, 

Maximum (0.2-12 
Koppers 8-42 000828-020 28-Aug-00 0.2 

8-43 000829-050 29-Aug-00 0.2 
8-44 ' 000829-052 29-Aug-00 0.2 
8-45 000829-054 29-Aug-00 0.2 
8-46 000829-058 29-Aug-00 0.2 

SS-12 000829-061 29-Aug-00 0.2 
SS-13 000829-062 29-Aug-00 0.2 
SS-14 000829-063 29-Aug-00 0.2 
SS-15 000829-064 29-Aug-00 0.2 
- Mean (O-0~2) 

Maximum (0-0.2l 

Updated: 2/14/01 
File Name: soil EC data.xls 

>. E E C 
0 .~ . :! ::J 

'E E c 
Q) ~ 

~ 
en "hl' OJ 
~ III 0 

0.5 6.6 0.5 0.5 
6.6 21. 0.5 1.1 
1.27 4.16 0.5 0.5 
1.73 0.5 0.5 0.5 

2.5 8.1 0.5 0.7 
6.6 21.0 0.5 1.1 

3.44 
0.5 14. 0.5 3.4 
0.5 7. 0.5 0.5 

4. 
1.59 4.89 0.5 0.5 
1.26 2.07 0.5 0.5 
0.5 3.2 0.5 0.5 
1.05 3.88 0.5 0.5 
1.59 4.89 0.5 0.5 
0.87 5.51 0.5 1.08 
1.59 14. . 0.5 3.4 
1.71 5.26 0.5 0.5 
1.43 5.05 0.5 0.5 
1.01 3.39 0.5 0.5 
1.96 4.97 0.5 0.5 
1.53 4.67 0.5 0.5 
1.96 5.26 0.5 0.5 
2.92 6.37 0.5 0.5 
1.42 4.86 0.5 0.5 
0.5 2.69 0.5 0.5 
1.24 4.1 0.5 0.5 
0.5 2.55 0.5 0.5 
1.52 4.51 0.5 0.5 
2.92 6.37 0.5 0.5 
1.32 4.11 0.5 0.5 
2.92 6.37 0.5 0.5 
1.16 0.5 0.5 0.5 
3.76 3.04 0.5 0.5 
0.5 3.4 0.5 0.5 
1.44 0.5 0.5 0.5 
1.16 0.5 0.5 0.5 
0.5 0.5 0.5 0.5 
0.5 0.5 0.5 0.5 
1.34 0.5 0.5 0.5 
0.82 1.92 0.5 0.5 
1.24 1.26 0.5 0.5 
3.76 3.4 0.5 0.5 

Analytical Results 
mgikg (ppm) 

E E ::l c:- E 'E ..... .2 Q) ::l ::l a. Q) c ..... 
0 a. "0 CJ ..:.:: Q) OJ (ij CJ ..... ea Qj .~ (jj ~ C ..r:: 0 OJ e 0 0 -l ~ Z (f) en N 
26. 41. 60. 0.05 21. 0.5 0.5 4.1 140; 
30. 60. 58. 0.05 26. 0.5 0.5 7.6 160. 
18. 29.7 40.2 0.5 14.4 0.5 0.5 5. 82.8 
5.43 ' 10.2 7.69 0.5 3.98 0.5 0.5 0.5 49.8 
19.9 35.2 41.5 0.3 16.3 0.5 0.5 4.3 108.2 
30.0 60.0 60.0 0.5 26.0 0.5 0.5 7.6 160.0 

11. 80. 130. 0.5 36. 0.5 0.5 3. 670. 
30. 36. 22. 0.5 41. 0.5 0.5 5. 120. , 

15.2 18.9 47. 0.5 12.3 0.5 0.5 0.5 67.3 
6.58 13.1 8.56 0.5 6.91 0.5 0.5 0.5 45.2 

13.5 10.3 2.61 0.5 16.1 0.5 0.5 0.5 51.9 
14.35 14.6 24.81 0.5 14.2 0.5 0.5 0.5 59.6 
15.2 18.9 47. 0.5 16.1 0.5 0.5 0.5 67.3 
15.26 31.66 42.03 0.5 22.46 0.5 0.5 1.9 190.88 
30 . 80. 130. 0.5 41. .' 0.5 0.5 5. 670. 
24.7 52.1 33.5 0.5 25.6 " 0.5 0.5 0.5 69.3 
18.9 22. 36.6 0.5 84. 0.5 . 0.5 0.5 82.7 
16.2 23.2 55.4 0.5 39.8 0.5 0.5 0.5 92.9 
14.7 19.7 21.4 0.5 20.9 

., 
0.5 0.5 0.5 74.4 

18.63 29.25 36.73 0.5 42.58 0.5 0.5 0.5 79.83 
24.7 52.1 55.4 0.5 84. 0.5 0.5 0.5 92.9 
19.7 35.2 ' 40.3 0.5 17.9 0.5 0.5 0.5 70.3 
15.1 14.9 ' 15.7 0.5 12.5 0.5 0.5 0.5 55.6 
13.1 12.2 2.27 0.5 15.6 0.5 0.5 0.5 36.9 
13.7 19. 24.6 0.5 21.1 0.5 0.5 0.5 57.9 
12.9 12.5 1.94 0.5 15.3 0.5 0.5 0.5 36.2 
15.4 20.33 20.72 0.5 16.78 0.5 0.5 0.5 55.18 
19.7 35.2 40.3 0.5 21.1 0.5 0.5 0.5 70.3 
14.9 18.76 16.96 0.5 16.48 0.5 0.5 0.5 51.38 
19.7 35.2 40.3 0.5 21.1 0.5 0.5 0.5 70.3 
0.5 4.3 0.5 0.5 0.5 0.5 0.5 0.5 27.5 

22.3 40.9 94.6 3.23 19.8 0.5 0.5 0.5 226. 
12.6 12.5 1.76 0.5 14.6 0.5 0.5 5. 37.9 

4.96 10.1 2.77 0.5 3.16 0.5 0.5 5. 42.3 
11.1 11.5 8.2 0.5 6.57 0.5 0.5 5. 71.4 

5.55 21.7 3.74 0.5 4.89 0.5 0.5 5. 45.9 
1.07 6.24 1.23 0.5 0.5 0.5 0.5 5. 32.7 
3.21 5.41 4.17 0.5 2.08 0.5 0.5 5. 55.1 
5.2 8.9 68.2 2.8 4.4 0.5 0.5 5. 48.2 
7.39 13.51 20.57 1.06 6.28 0.5 0.5 4. 65.22 

22.3 40.9 94.6 3.23 19.8 0.5 0.5 5. ' 226. 
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Summary of Analytical Results for Soil Samples (Priority Pollutant Metals) 

Total Metals by EPA Method 6010 and 7470 

is' 
m 
0) 

..... :t:::-
O) 
.0 .t: 
E 0) C. 

III OJ :J co 0) 
0) c:: Z 0 0 ..... .;:: « 0 0) 0) 0) 

>- . m Ci C. Ci 
"0 E E E :J '0 III III III U5 en en en (J) 

8-42 000828-021 28-Aug-00' 1.0 
8-43 000828-046 28-Aug-00 2.0 
8-44 000829-051 29-Aug-00 3.5 
8-45 000829-055 29-Aug-00 2.0 
8-46 000829-059 29-Aug-00 5.0 
8-46 000829-060 29-Aug-00 10.5 

Mean (0.2-5.5) 
Maximum (0.2-5.5) 

-
Mean (0.2-12) 

Maximum (0.2-12 
FAMM 8-47 000829-039 29-Aug-00 0.2 

8-51 000828-023 28-Aug-00 0.2 
8-52 000828-026 28-Aug-00 0.2 

Mean (0-0.2) 
Maximum (0-0.2) 

GT-l 971117"001 ' 17-Nov-97 3.0 
GT-2 971117-012 17-Nov-97 3.5 
GT-3 971118-023 18-Nov-97 3.0 -

GT-l 971117-004 17-Nov-97 10.5 
MW-13 971218-M13-02 18-0ec-97 6.0 
MW-13 971218-M13-03 18-0ec-97 10.0 

8-47 000829-041 29-Aug-00 5.0 
8-47 000829-042 29-Aug-00 11.5 
8-52 000828-027 28-AuQ-00 3.5 

Mean (0.2-5.5) 
Maximum (0.2-5.5) 

Mean (0.2-12) 
Maximum [0.2-12 

Tar Pond 8-48 000828-030 28-Aug-00 0.2 
8-49 000828-036 28-Aug-00 0.2 
8-50 000828-033 28-Aug-OO 0.2 

Mean (0-0.2) 
Maximum 10-0.2) 

MW-04-101 981014-M4-01 14-0ct-98 2.0 
MW-05-175 981019-M5-01 19-0ct-98 5.0 
MW-05-175 981019-M5-02 19-0ct-98 5.0 
MW-14-110 981014-M14-01 14-0ct-98 3.5 
MW-04-101 981014-M4-02 14-0ct.-98 6.0 
MW-05-175 981019-M5-03 19-0ct-98 9.5 
MW-14-110 981014-M14-02 14-0ct-98 6.0 
MW-14-110 981014-M14-03 14-0ct-98 10.0 

8-48 000828-031 28-Aug-00 5.0 
8-49 000828-037 28-Aug-00 1.5 

Updated: 2/14/01 
File Name: soil EC data.xls 

>- E F-C 
0 .~ :J :J 

E c:: 'E >. 

~ 
0) ..... "tJ (J) ..... Q) (1) 

« m 0 
0.5 2.74 0.5 0.5 
0.5 2.91 0.5 0.5 
0.5 2.46 0.5 0.5 
1.06 7.27 0.5 0.5 
0.5 2.75 0.5 0.5 
0.5 1.46 0.5 0.5 
0.61 3.63 0.5 0,5 
1.06 7.27 0.5 0.5 
0.59 3.27 0.5 0.5 
1.06 7.27 0.5 0.5 , 
1.5 0.5 0.5 0.5 
2.26 3.14 0.5 0.5 
0.5 0.5 0.5 0.5 
1.42 1.38 0.5 0.5 
2.26 3.14 0.5 0.5 

1.8 
1.1 
2.7 
1.8 
2.7 
2.8 

1.02 5.25 0.5 0.5 
0.78 3. 0.5 0.5 
0.5 2.54 0.5 0.5 
0.76 2.68 0.5 0.5 
1.02 5.25 0.5 0.5 
0.77 2.63 0.5 0.5 
1.02 5.25 0.5 0.5 
1.57 0.5 0.5 0.5 
1.62 0.5 0.5 0.5 
1.87 1.11 0.5 0.5 
1.69 0.7 0.5 0.5 
1.87 1.11 0.5 0.5 

0.5 
1.1 
0.5 
0.5 
0.5 
0.5 
0.5 
1.8 

1.03 0.5 0.5 0.5 
1.54 0.5 0.5 0.5 

Analytical Results 
mg/kg (ppm) 

E E :J ~ E 'E ..... :J 
0) :J Qj C ..... .~ 

0 a. "0 u Q) ..... a. III ..... ~ Q) 
1! [ij U 

0) u Qj c:: .t: 0 0) 

~-0 0 ....J ~ Z en en N 
'13.7 12.4 3.19 0.5 16.5 0.5 0.5 0.5 64.2 
11.8 11.8 2.2 0.3 16.4 0.5 0.5 5. 36.4 
10.8 11.9 ' 1.7 0.5 13.8 0.5 0.5 50. 36.1 
16.2 46. 20.6 0.5 16.6 0.5 0.5 50. 59.6 
12.5 11.5 1.65 0.5 13.3 0.5 0.5 50. 35.7 
9.21 10.1 1.36 0.5 12.3 0.5 0.5 0.5 28.5 

13. 18.72 5.87 0.46 15.32 0.5 0.5 31.1 46.4 
16.2 46. 20.6 0.5 16.6 0.5 0.5 50. 64.2 
12.37 17.48 5.12 0.47 14.82 0.5 0.5 26. 43.42 
16.2 46. 20.6 0.5 16.6 0.5 0.5 50. 64.2 
2.13 5.89 0.5 0.5 1.52 - 0.5 0.5 5. 34.4 

70.9 34.7 30.4 0.5 146. 0.5 0.5 5. 114. 
0.5 3.83 4.01 0.5 3.78 0.5 0.5 0.5 28.4 

24.51 14.81 11.64 0.5 50.43 0.5 0.5 3.5 58.93 
70.9 34.7 30.4 0.5 146. , .' 0.5 0.5 5. 114. 

". 

16.1 19.6 12.1 0.5 13.5 0.5 0.5 5. , 55.2 
14.5 18.5 13.2 3.5 13.4 0.5 0.5 27.5 52.7 
11.8 11.8 1.78 0.5 14.3 0.5 0.5 0.5 35.9 
13.95 15.7 6.94 0.5 13.9 0.5 0.5 2.75 45.55 
16.1 19.6 12.1 0.5 14.3 0.5 0.5 5. 55.2 
14.13 16.63 9.03 1.5 13.73 0.5 0.5 11. 47.93 
16.1 19.6 13.2 3.5 14.3 0.5 0.5 27.5 55.2 
5.01 12.9 3.78 0.5 5.44 0.5, 0.5 0.5 54.4 
9.26 9.62 6.93 0.5 4.7 0.5 0.5 5. 63.9 

11.9 16.7 10,8 0.5 5.92 0.5 0.5 5. 67.2 
8.72 13.07 7.17 0.5 5.35 0.5 0.5 3.5 61.83 

11.9 16.7 10.8 0.5 5.92 0.5 0.5 5. 67.2 . 

8.86 9.23 18.3 0.5 11.1 0.5 0.5 0.5 43.4 
10.6 9.9 6.68 0.5 6.9 0.5 0.5 5. 53. 
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Summary of Analytical Results for Soil Samples (Priority Pollutant Metals) 

Total Metals by EPA Method 6010 and 7470 

15' 
ID -.... OJ 

OJ 
~ 

.0 ..c 
E OJ i5. co ro OJ ::I OJ 

Q} c: Z 0 0 >. .... .;:: c: <t: Q} OJ OJ 0 0 
>. CD is.. is.. a. E "C E E E :J ·0 ro III III ~ U5 (J) (J) (J) (f) 

8-50 000828-034 28-Aug-00 1.0 
8-50 000828-035 28-Aug-00 6.0 

Mean (0.2-5.5) 
Maximum (0.2-5.5) 

Mean (0.2-12) 
Maximum (0.2-12) 

Notes: Bold .= Non Detected; value set at 1/2 detection limit. 

Updated: 2/14/01 
File Name: soil EC data.xls 

Sample number prefix: 2708-
. mg/kg = milligrams/kilogram 

E E 
0 :J :J ·c - ·E 
CI) >-'- ,) 
CJ) 

OJ C\1 '-
<{ m 0 

1.52 0.5 0.5 0.5 
1.59 0.5 0.5 0.5 
1.36 0.59 0.5 0.5 
1.54 1.1 0.5 0.5 
1.42 0.66 0.5 0.5 
1.59 1.8 0.5 0.5 

Analytical Results 
mg/kg (ppm) 

.. 
E E ::I >. E '- .:! ·E OJ '-

.~ a. :J W c: .... 
0 "C 0 ..:.:: CI) CI) co 0 '- a. ro '- ~ ..c 0 OJ OJ 0 w f3. 

c: 
Z U5 N 0 0 -1 :2 (J) -

10.2 10.7 11.1 0.5 8.65 0.5 0.5 5. 62.6 
10. 10.4 12.6 0.5 10.1 0.5 0.5 5. 61.4 
9.89 9.94 12.03 0.5 8.88 0.5 0.5 3.5 53. 

10.6 10.7 18.3 0.5 11.1 0.5 0.5 5. 62.6 
9.92· 10.06 12.17 0.5 9.19 0.5 0.5 3.88 55.1 

10.6 10.7 18.3 0.5 11.1 - 0.5 0.5 5. 62.6 
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Spent 
Oxide 

Office 

Koppers 

Summary of Analytical Results for Soil Samples, PAHs by EPA Method 8270 (SIM) 

PAHs by EPA Method 8270 (SIM) 

Carcinogenic PAHs 

Cil 
OJ OJ Ol 

.0 Q) C C 
C Q) Q) 

Qi Q) .r: 
u .r: 

Q; ~ ctI C C Q) 

..c ctI ctI C 
.0 .r: 0 O. Q) 

C S, E Q) a. ;@ :J 
iii ctI ;;:: a. .0) :J Q) 

0 0 .!: Z ~ e g :§: 
0 Q) Q) Q) 

CD a. a. c. 0 0 0 0 

E E E N N N N c c c c 
~ ~ ~ ~ 

Q) Q) Q) Q) 

CD CD CD CD 

8-01 950921-81-01 21-Sep-95 0.2 1. 1.6 0.52 1.5 
B-Ol 950921-81-02 21-Sep-95 0.2 3.7 5.6 1.7 5.2 

MW-01-22 951024-Ml-0l 24-0ct-95 0.2 0.41 0.66 0.025 0.61 
MW-02-32 951106-M2-01 6-Nov-95 0.2 0.73 1.2 0.49 1.1 

B-36 000828-017 28-Aug-00 0.2 0.98 1.23 1.05 1.38 
B-37 000828-001 28-Aug-00 0.2 4.7 6.5 4.92 7.35 

Mean (0·0.2) 1.92 2.8 1.45 2.86 
Maximum (0-0.2) 4.7 6.5 4.92 7.35 

MW-02-61 981007-M2-01 7-0ct-98 2.0 9.7 13.1 0.25 12.8 
MW-01-22 951 024-M 1-02 24-0ct-95 3.5 0.91 1.5 0.74 1.7 

B-36 000828-018 28-Aug·00 3.5 0.07 0.11 0.065 0.1 
B-37 000828-002 28-Aug-00 4.5 0.25 0.33 0.25 0.365 

MW-02-61 981007-M2-02 7-0ct~98 5.5 315. 563. 179. 432. 
8-06 950927-86-02 27-Sep-95 8.0 574. 972. 370. 767. 
8-36 000828-019 28-Aug-00 10.0 0.09 0.12 0.025 0.05 
8-01 950921-81-05 21-Sep-95 10.5 45.3 72.3 26.7 55.7 
8-03 950921-83-05 21-Sep-95 10.5 3.2 5.2 1.9 4.8 
8·37 000828-003 28-Aug-00 11.0 0.025 0.025 0.025 0.025 

Mean (0.2-5.5) - 2.79 4.01 0.6 3.89 
Maximum (0.2-5.5) 9.7 13.1 1.9 12.8 

Mean (0.2-12) 94.85 162.77 57.9 127.45 
Maximum (0.2-12) 574. 972. 370. 767. 

B-38 000828-014 28-Aug-00 0.2 1.58 1.8 1.12 2.08 
B-39' 000828-004 28-Aug-00 0.2 1. 1.16 0.71 1.36 
B-40 000828-010 28-Aug-00 0.2 4.86 5.45 4.14 6.5 
8-41 000828-007 28-Aug-00 . 0.2 2.1.6 2.64 1.74 3.1 

Mean (0-0.2) 2.4 2.76 1.93 3.26 
Maximum (0-0.2) 4.86 5.45 4.14 6.5 

8-38 000828-015 28-Aug-00 2.0 1.15 1.55 0.25 0.85 
8-40 000828-011 28-Aug-00 2.5 0.03 0.03 0.03 0.03 
8-41 000828-008 28-Aug-00 2.5 1.87 2.13 1.58 2.86 
8-39 000828-005 28-Aug-00 3.0 0.03 0.03 0.03 0.03 
8-38 000828-016 28-Aug·00 8.5 0.1 0.14 0.25 0.25 
8-39 000828-006 28-Aug-00 9.5 0.03 0.03 0.03 0.03 
8-40 000828·012 28-Aug-00 9.5 0.03 0.03 0.03 0.03 
8-41 000828-009 28-Aug·00 9.5 0.03 0.03 0.03 0.03 

Mean (0.2-5.5) 0.79 0.96 0.53 1. 
Maximum (0.2-5.5) 1.87 2.13 1.58 2.86 

Mean (0.2-12) 0.41 0.49 0.28 0.51 
Maximum (0.2-12) 1.87 2.13 1.58 2.86 

8-19 950919-819-01 19-5ep-95 0.2 53.1 57.6 29.6 61. 
MW-09-29 951023-M9-01 23-0ct-95 0.2 1.4 2.7 0.88 2.5 
MW-l0-61 9511 08-Ml 0-01 8-Nov-95 0.2 6.7 11. 5.1 9.5 -
MW-l0-61 951108-Ml0-02 8-Nov·95 0.2 10. 17. 6.2 14. 
MW-12-36 951023-M12-01 23-0cl-95 0.2 8.5 15.3 5.2 13.3 -

8-42 000828·020 28-Aug·00 0.2 0.12 0.135 0.17 0.185 
8-43 000829-050 29-Aug-00 0.2 1.49 1.76 1.46 2.02 
8·44 000829-052 29-Aug·OO 0.2 5.05 4.58 3.55 6.85 
8-45 000829-054 29-Aug-00 0.2 33.6 47.1 36.6 47. 

OJ OJ 
C c 
OJ Q) 
u :;, ctI ..c a. 
C '0 
ctI u 

M '2 N ~ OJ ::::. c 0 
.Q) N 

C/l C 
0 

>. Q) 
c 

B .0 
Q) 

"0 
0 c 

1.4 0.22 0.93 
5.6 '0.84 3.5 
0.64 0.025 0.75 
0.83 0.16 0.69 
1.16 0.215 . 0.575 
5.85 1.67 5.05 

2.58 0.52 1.92 
5.85 1.67 5JJ5 

8.8 1.9 8. 
1.3 0.4 1.8 
0.08 0.025 o.on 
0.3 0.095 . 0.375 

334. 87.8 389. 
833. 159. 738. 

0.055 0.025 0.0:!5 
82.8 7.7 46.2 

4.1 0.64 3.2 
0.025 0.025 0,0Z-5 

2.87 0.6 2.£;2 
8.8 1.9 8. 

126.45 25.76 118.€>7 
833. 159. 738. 

1.76 0.43 1.1:2 
1.13 0.26 o.sa 
5.2 1.47 4.76 
2.43 0.6 2.22 
2.63 0.69 2.37 
5.2 1.47 4.76 

0.8 0.25 0.55 
0.03 0.03 0.03 
2.23 0.42 1.49 
0.03 0.03 0.03 
0.25 0.25 0.25 
0.03 0.03 0.03 
0.03 0.03 0.03 
0.03 0.03 0.03 
0.83 0.24 0.58 
2.23 0.42 1.49 
0.43 0.13 0.3 
2.23 0.42 1.49 

71.4 10. 41.5 
1.9 0.42 1.9 
6.3 1.4 5. 
7.5 2.2 7.2 

12.3 2.2 8.7 
0.16 0.025 0.05!; 
1.65 0.5 1.46 
6.25 1.08 4.92 

38.5 7.75 23.7 

Analytical Results 
mg/kg (ppm) 

Non-carcinogenic PAHs 
I « 

C/l a.. 
I u « 'c 

Q) a.. Q) 
c Cl 
Q) u 0 

~ 'c c Q) Q) 'u Q) c Q) Q) Cl Q) a. iii c >. Q) Q) c 0 
OJ OJ C .Q) C t) 
.r: .r: :c Q) c '0 c Q) ..c c 1: 1: Q) ~ .r: Q) m iii C C 0 a. a. u c .r: Q) U Z ctI <0 ctI 0 ctI Q) 1: ctI C c c ..c N o. 0 c 

~ m iii Q) OJ 

~ 
c a. Q) 

:i :i Q) :J :J ctI .r: >. ~ ~ CD u:: u:: z a.. a.. 
0.14 0.025 0.14 1.3 1.3 0.055 0.073 0.88 2.3 7.17 6.213 
0.51 0.41 1.1 5.1 5.7 0.34 0.46 5.8 10.4 26.14 29.82 
0.025 0.025 0.025 1. 0.71 0.025 0.025 0.025 1. 3.12 2.86 
0.047 0.083 0.14 1. 1.4 0.025 0.053 0.57 1.8 5.2 5.118 
0.105 0.025 0.025 0.6 1.52 0.025 · . 0.105 0.7 1.47 6.59 4.5 
0.455 0.06 0.735 6.3 8.55 0.2 0.055 3.96 7.5 36.04 27.815 

0.21 0.1 0.36 2.55 3.2 0.11 0.13 1.99 4.08 14.04 12.72 
0.51 0.41 1.1 6.3 8.55 0.34 0.46 5.8 10.4 36.04 29.82 

1.3 0.25 2.3 11.3 14.3 0.25 0.6 9. 16.9 54.55 56.2 
0.1 0.1 0.1 2.3 0.79 0.1 0.1 0.1 1.4 8.35 5.09 
0.025 0.025 0.025 0.13 0.155 0.025 0.12 0.07 0.17 0.515 0.645 
0.025 0.025 0.025 0.475 0.54 0.025 0.025 0.21 0.515 1.965 1.740 
0.025 30.4 34.2 490. 591. 12.9 .923. 309. 735. 2,299.8 3,125.5 

21. 124. 191. 1,080. 1,680. 7,308. 884. 1,180. 2,840. 4,413. 8,073.8 
0.025 0.025 0.025 0.025 0.08 0.025 ; 0.025 0.135 0.105 0.315 0.320 
6.1 5.8 21.7 65.8 140. 9.6 · .313. 142. 239. 336.7 943.0 
0.3 0.14 3.1 4.2 5.9 0.2 0.16 3.1 8.9 23.04 26.0 
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 

0.35 0.11 1.11 3.59 4.25 0.12 0.2 2.48 5.5 17.35 17.65 
1.3 0.25 3.1 11.3 14.3 0.25 0.6 9. 16.9 54.55 56.2 
2.89 16.08 25.25 165.43 243.28 733.12 212.11 164.36 384.2' 713.83 1,223.23 

21. 124. 191. 1,080. 1,680. 7,308. 923. 1,180. 2,840. 4,413. 8,073.8 

0.13 0.25 0.25 1.93 2.94 0.25 0.25 1.11 2.68 10.39 8.79 
0.09 0.06 0.03 1.02 1.62 0.03 0.06 0.52 1.72 6.49 5.08 
0.36 0.07 0.56 5.8 7.05 0.14 0.03 3. 6.8 32.38 23.78 
0.17 0.17 0.03 2.56 3.86 0.07 0.08 1.68 3.82 14.89 12.4 
0.19 0.14 0.22 2.83 3.87 0.12 0.1 1.58 3.76 16.04 12.51 
0.36 0.25 0.56 5.8 7.05 0.25 0.25 3. 6.8 32.38 23.78 

0.25 0.25 0.25 0.65 1.15 0.25 0.25 1.85 1.85 4.9 5.5 
0.03 0.03 0.03 0.03 0.03 0.03 · 0.03 0.03 0.03 12.58 0.03 
0.13 0.26 0.03 2.09 3.26 0.05 0.24 2.26 5.2 15.54 13.85 
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.4 0.33 
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
0.03 0.03 0.03 0.03 0.03 0.03 0;03 0.03 0.03 2. 0.03 
0.16 0.2 0.14 0.75 1.17 0.14 0.19 1.1 1.83 5.21 4.93 
0.25 0.26 0.25 2.09 3.26 0.25 0.25 2.26 5.2 15.54 13.85 
0.09 0.11 0.08 0.39 0.6 0.08 0.11 0.56 0.93 4.44 2.48 
0.25 0.26 0.25 2.09 3.26 0:25 0.25 2.26 5.2 15.54 13.85 

6.8 0.52 212. 46. 115. 20.1 2.9 91.7 114. 324.2 609.02 
0.12 0.17 0.31 2.6 2.2 0.055 0.087 0.96 3.3 11.7 9.802 
0.83 0.025 1.7 6.7 11. 0.23 0.081 3.3 9.9 45. 33.766 
1.1 0.025 1.1 9. 14. 0.36 0.13 5.2 12. 64.1 42.915 
1.5 0.23 2. 10.8 12.4 .0.54 0.34 5.8 17.1 65.5 50.71 
0.025 0.025 0.025 0.18 0.205 0.025 0.025 0.115 0.195 0.825 0.695 

110. 2.5 139. 1.6 1.98 55. 11. 0.825 1.86 13.34 321.265 
0.17 4.1 3.17 6.1 14.5 2.92 1.21 18.3 17.2 32.28 67.67 
2.15 0.25 4.3 23.3 52.5 1.4 0.25 24.8 45.5 234.25 153.95 
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Summary of Analytical Results for Soil Samples, PAHs by EPA Method 8270 (SIM) 

PAHs by EPA Method 8270 (SIM) 

Carcinogenic PAHs 

Ui' a> a> OJ 
.0 a> c: c: c: a> a> 
Qi a> ,C ,C 

u C ~ tlI C Q) 

Q; .c tlI tlI C 
.0 ,C a a Q) 

c >. E (J) a. ~ ::J 
::J iii a> t1l '0, 

Ol 
c Z 0 0 :§: e g :§: "§ a> (J) a> 

lD Ci Ci Ci 0 0 0 0 
N N N N E E E c c c C 

~ t1l ~ ,~-
a> (J) a> a> 

U) lD lD lD lD 

8-46 000829-058 29-Aug-00 0,2 19,5 29,7 21.9 30.8 
88-12 000829-061 29-Aug-00 0.2 0.255 0.35 0.29 0.35 
88-13 000829-062 29-Aug-00 0.2 0.205 0.275 0.22 0.275 
88-14 000829-063 29-Aug-00 0.2 1.34 1.74 1.52 2.01 
88-15 000829-064 29-Aug-00 0.2 41.65 47.45 36.5 45.8 

Mean (0-0.2) 13.1 16.9 10.7 16,8 
Maximum (0-0.2) 53.1 57.6 36.6 61. 

8-42 000828-021 28-Aug-00 1.0 2.47 2.47 1.83 3.26 
8-43 000829-046 . 29-Aug-00 2.0 0.258 0.748 0,44 0.928 
8-45 000829-055 29-Aug-00 2.0 0.025 0.072 0.025 0.025 

MW-06-61 951.1 07 -M6-01 7-Nov-95 2.5 0.025 0.025 0.025 0.025 
8-17 950929-817-01 29-8ep-95 3.0 3.5 5.6 1.3 ,5.7 

, 8-44 000829-051 29-Aug-00 3.5 0.5 1: 0.595 1.32 
8-14 950928-814-03 28-Sep-95 5.0 0.025 0.025 0.025 0.025 

MW-09-29 951023-M9-04 23-0ct-95 5.0 7.4 19.6 5. 14.4 
8-46 000829-059 29-Aug-00 5.0 Q.135 0.385 0.29 0.48 
8-19 950919-819-03 19-5ep-95 6.5 7.6 5.4 2.4 5.8 
8-42 000828-022 28-Aug-00 7.5 0.255 0.275 0.21 0.405 
8-43 000829·048 29-Aug-00 8.5 13.762 17.673 14.059 20.286 
8-45 000829-057 29-Aug-00 8.5 0,355 0.98 0.635 1.05 
8-44 ' 000829-053 29-Aug-00 10,0 2.45 1.72 1.7 2.78 
8-24 95-1002-824-03 2-0ct·95 10.5 41.9 53.2 21.3 59.5 
8-13 951006-813-03 6-0ct-95 10.5 564. 752. 238. 942. 
8-20 950929-820-03 29-Sep-95 10.5 40.4 44.5 19. 45_ 

8-46 . 000829-060 '29-Aug-OO 10.5 0.025 0.09 0.025 0.025 
8-21 951003-821-04 3-0ct-95 11.5 0.12 0.079 0.079 0.025 
8-18 950919-818-05 19-5ep-95 12.0 0.17 0.09 0.032 0.074 

Mean (0.2-5.5) 9.53 11.37 4.84 12.25 
Maximum (0.2-5.5) 41.9 53.2. 21.3 59.5 

Mean (0.2-12) 34.27 45.30 15.35 55.16 
Maximum (0.2-12) 564.00 752.00 238.00 942.00 

8-26 951003-826-01 4-0ct-95 0.2 0.73 1.2 0.49 0.99 
8-28 951002-828-01 2-0ct-95 0.2 6.1 10.1 4.3 8.6 
8-28 951002-828-02 2-0ct-95 0.2 9.5 14.9 6.3 14.1 
8-29 950922-829-01 22·Sep-95 0.2 10.5 31.7 11.6 32.5 

8-3OA 950922-830-01 22-Sep-95 0.2 49.8 110. 45. 99.6 
8-31 950925-831-01 25-Sep-95 0.2 2.1 5.4 1.8 4.8 
8·32 951004·832-01 4-0ct-95 0.2 2.9 6.9 2.5 7.4 
8-33 951005· 833·0 1 5-0ct-95 0.2 34.6 124. 44. 129. 
8-34 950926·834-01 26-Sep-95 0.2 6. 10. - 4.5 9.9 

-
8-35 951005-835-01 5-0ct-95 0.2 2,2 4. 1.5 4.1 

MW-04-57 951030-M4-01 30-0ct-95 0.2 10. 26. 10. 28. -
MW-05-32 951027-M5-01 27-0ct·95 0.2 0.13 0.22 0.077 0.15 - -,-----
MW-08-56 951025-M8-01 25-0ct-95 0.2 12. 39.6 13.8 41.7 

M-l1 9511 02-M 11-01 2-Nov-95 0.2 8.1 18. 6. 10. 
Mean (0-0.2) 11.05 28.72 10,85 27.92 

Maximum (0-0.2) 49.8 124. 45. 129. 

~ B-50 
000828-034 28-Aug-00 1.0 0,069 0,042 0.044 0_077 

8-49 000828-037 28-Aug_-00 1.5 28.5 66. 40. 114. 
MW-04-101 981014·M4-01 14-0ct-98 2.0 67.8 209. 49.9 183. 

a> dJ c: c: 
a> ~ u 
tlI >. 

.c Cl,. 

C S' 
tlI u 

M ::2 C\[ ~ a> 
c 0 :s-
a> N 
<II C 

0 
C >. a> a> .c .0 '0 

0 0 C 

22,8 4.95 14,6 
0.265 0.09 0.195 
0.235 0.085 0.165 
1.6 0.385 1.2 

53.95 7.425 23.1 
16.1 2.8 9.5 
71.4 10. 41.5 

2.68 0.605 2.22 
0,435 0.252 1.42 
0.025 0.025 0.025 
0.025 0.025 0.025, 
3.6 0.67 3.7 
0.755 0.245 1.11 
0.025 0.025 0.025 

13.3 2.7 16.1 
0.19 0.15 0.435 
9.7 0.96 3.9 
0.37 0.09 0.395 

14.569 1,5.575 9,36 
0.665 0.23 1.4 
2.88 0.44 1.8 

64.1 5.5 31. 
811. 89.9 519. 

67.1 4,707. 23.8 
0.025 0.025 0.05 
0.14 0.025 0.023 
0.26 0.025 0,033 
15.06 523.75- 6.7 
67.1 4,707. 31. 
49.59 241.22 30.79 

811.00 4,707.00 ' 519.00 

0.77 0.16 0.79 
8.2 1.6 6,6 
9.5 2.4 8.8 

19.3 4.8 28.4 
75.4 20.2 100. 

3. 0.98 4.9 
5.6 1.8 7.7 

70. 32.7 141. 
9.6 1:6 7.6 
4.1 0.59 3. 

15. 4. 21. 
0,13 0.025 0.11 

20.5 9.1 46.2 
6,9 2.3 9.2 
17.71 5.88 27.52 
75.4 32.7 141. 

0.086 0.009 0.044 
39.4 9.4 46.1 
82.1 21.1 110_ 

Analytical Results 
mg/kg (ppm) 

Non-carcinogenic PAHs 
:r: « 

<II C-
:r: u « 'c 

Q) c- a> 
c: u Ol 
Q) 0 
>. 

, 'c c a> Q) '0 
Q) C Q; Q) OJ 

Q) 0 iii c: >. 
Cl,. (J) Q) c (J) a> c C a> c: (J 

,C .c :c (J) .c 'u C: E E 
c: 

,C 
(J) 

iii a> ~ C 
(J) iii C 0 0, 0, u C ,C Q) () Z t1l tlI tlI 0 tlI a> .c tlI c C C .c N a a c iii a> a> c 0, a> a> g 

:J. :J. ~ a> ::J ::J tlI ,C :;.. 
~ ~, lD i:L i:L z c- c-

1.3 0_25 2,45 15,1, 29,6 0]5 0_25 14.3 32,4 144.25 95.9 
0.025 0_025 0_025 0.215 0.375 0_025 0_025 0.215 0.325 1.795 1.13 
0_025 0.025 0_025 0.195 1.04 0_025 0_025 0.75 0.275 1.46 2.26 
0.125 0.025 0.025 1.34 2.22 0.05 0.025 0.93 2.04 9.975 6.705 
2.725 1.375 21.375 22.9 134,75 2.475 0.5 44.95 217. 255.875 338.925 

9.1 0.7 27.7 10.4 28. 6. 1.2 15.2 33.8 86. 123.9 
110. 4,1 212. 46. 134.8 55. 11. 91.7 217. 324.2 609. 

0.22 0.025 ' 0.025 2.77 4.86 0,08 0.18 1.98 4.12 15.535 14.21 
0.025 0.138 0.025 2.155 0.308 0.025 0.075 0.065 0.352 4.48 3.055 
0.025 0.025 0.025 0.025 0.05 0.025 0.025 0.025 0.025 0.072 0.038 
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 
0.026 '0.22 0.92 5.3 10.5 0.15 0.093 4. 13.8 24.07 35.009 
0.025 0.14 0.025 1.55 0.53 0.025 ' 0.025 0.025 0.715 5.525 2.935 
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 
0.12 1.3 2. 22.6 17.9 0.4 1.2 ·8.6 30.4 78.5 84.52 
0.025 0.075 0.025 0.625 0.095 0.025 0.025 0.135 0.14 2.065 1.07 

13.4 4.6 14.4 5.1 25.4 13. 180. 83.3 33.3 35.76 372.5 
0.025 0.26 0.025 0.675 0.64 0.85 0.58 1.36 0.715 2. 4.315 
6.35 0.25 9.1 9.966 19.686 3.15 0.725 9.438 23.279 105.284 81.568 
0.025 0.21 0.025 1.98 0.36 0.025 0.025 0.025 0.49 5.315 3.04 
0.125 3.48 2.58 2. 8. 1.9 - 8.3 14. 8.25 13.77 48.635 

52.4 7.5 34.9 42. 132. 28.5 115. 186. 217. 276.5 815.3 
1,630. 155. 578. 747. 2,350. 481. 13,000. 2,950. 3,580. 3,915. 25,471. 

35.8 9.4 122. 29.3 113. 57.8 27.8 239. 214. 244,507. 848.1 
0.025 0.025 0.025 0.085 0.025 0.025 0.025 0.135 0.025 0.14 0.22 
1.3 0.44 0.2 0.025 0.59 0.089 ' "' 0.71 2.5 0.86 0.418 6.689 
1.9 0.16 0.44 0.047 1.1 1.8 44.8 6.7 1.7 0.659 58.647 

9.98 2. 17.47 8.77 27.98 9.71 16.05 47.89 48.62 27,201.26 188_31 

52.4 9.4 122. 42. 132. 57.8 115. 239. 217. 244,507. 848.1 
87.09 9.16 38.24 43.66 134.25 29.45 668.98 175.37 206.46 12,449.61 1,392.55 

1,630.00 155.00 578.00 747.00 2,350.00 481.00 13,000.00 2,950,00 3,580.00 244,507.00 25,471.00 

0.092 0.025 0.097 0.84 1.5 0.025 " 0.025 0.46 1.2 5.13 4.264 
0.73 0.26 4.6 8.2 9.7 0.246 0.3 4.6 12.7 45.5 41.336 
1.1 0.86 1.8 12.3 17.3 0.55 0.88 9.2 25.7 65.5 69.69 
0.4 7.3 3.3 41.8 9.4 0.47 2.4 3.4 22.8 138.8 91.27 
9.2 13.4 16. 129. 110.5 5.9 '9.4 37.3 133.8 500. 464.5 
0.11 1.3 0.59 6.8 1.6 0.058 0.3 0.71 3.7 22.98 15.168 
0.09 1] 0.53 12.4 2.7 0.11 0.82 0.66 7.4 34.8 26.41 

1.3 29.1 9.9, 202, 29.5 1.6 9.1 10.5 87.1 575.3 380.1 
0.99 0.46 1.5 9.5 11.7 0,44 1.1 5.6 13.6 49.2 44.89 
0.14 0.54 0.88 4.5 ' 4. 0.15 0.34 2.2 6.7 19.49 19.45 
2.5 4.4 2.6 35. 12. 2.5 1.7 3.4 22. 114. 86.1 
0.025 0.025 0.025 0.15 0.2 0.025 0.025 0.073 0.19 0.842 0.738 
0_25 3.2 1.8 56_5 6] 0_025 2.2 1,4 26.1 203.4 98.175 
0.73 0.91 0.82 12. 12. 0.3 0.37 4.2 14_ 67.4 45.33 

1.26 4.53 3.17 37_93 16.34 0.89 2_07 5.98 26.93 131.6 99.1 
9.2 29.1 16. 202. 110.5 5.9 9.4 37.3 133.8 575.3 464.5 

0.145 0,016 0.086 0.058 0.22 0.082 0.76 0.434 0-254 0.37 2.055 
0.65 12.5 2-1 105_ 22_8 0.25 6.2 8.95 60.5 343.4 218.7 
1.1 25.1 7.9 0.5 53.2 1.5 6.1 13.6 145. 722.9 254. 
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Summary of Analytical Results for Soil Samples, PAHs by EPA Method 8270 (SIM) 

PAHs by EPA Method 8270 (SIM) 

c;;-
C> 
.c 
Qi 

iii ~ 
.c .c 
E Ol c.. iii C> :l Q) 

C Z 0 0 
"§ Ol Ol Q) 

C. C. C. CD 
E E E 

'0 
~ ~ ~ en 

6·33 951005-633-02 5-0ct-95 2.5 
MW-14-110 981014-M14-01 14-0ct-98 3.5 
MW-05-175 981019-M5-01 19-0ct-98 5.0 
MW-05-175 981019-M5-02 19-0ct-98 5.0 

6-48 000828-031 28-Aug-00 5.0 
6-33 951005-633-03 5-0ct-95 5.5 

MW-14-110 981014-M14-02 14-0ct-98 6.0 
MW-04-101 981014-M4-02 14-0ct-98 6.0 

6·50 000828-035 28-Aug-00 6.0 
6-49 000828-038 28-Aug-00 8.0 

MW-05-175 981019-M5-03 19-0ct-98 9.5 
6-48 000828-032 28-Aug-00 9.5 

MW-14-110 981014-M14-03 14-0ct-98 10.0 
6-09 950918-69-02 18-Sep-95 10.0 

MW-04-101 981014-M4-03 14-0ct-98 10.5 
MW-09-29 951023-M9-05 23-0ct-95 11.5 

6-34 950926-634-05 26-Sep-95 11.5 
6-30 950922-630-06 22-Sep-95 11.5 
6-32 951004-632-03 4-0ct-95 11.5 

Mean (0.2-5.5) 
Maximum (0.2-5.5) 

Mean (0.2-12) 
Maximum (0.2-12) . , 

6-47 000829-039 29-Aug-00 0.2 
6-51 000828-023 28-Aug-00 0.2 
6-52 000828-026 28-Aug-00 0.2 

Mean (0-0.2) 
Maximum (0·0.2) 

GT-l 971117-001 17-Nov-97 3.0 
GT-3 971118-023 18-Nov-97 3.0 
GT-2 971117-012 17-Nov-97 3.5 
6-47 000829-041 29-Aug-00 5.0 

MW-13 971218-M13-02 18-0ec-97 6.0 
MW-13 971218-M13-03 18-0ec-97 10.0 

6-08 950918-68-04 18-Sep-95 10.0 

GT-l 971117-004 17-Nov-97 10.5 
6-47 000829·042 29-Aug-00 11.5 

Mean (0.2-5.5) 
Maximum (0.2-5.5) 

Mean (0.2- 12)' 
Maximum (0.2-12) 

Notes: mg/kg = milligrams/kilogram 
PAHs = polynuclear aromatic hydrocarbons 
ppm = parts per million 
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227. 
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0.16 
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0.85 
0.75 
1.24 

0.27 
2.2 
0.025 
8.7 
0.025 
0.025 

18. 
0.35 
0.094 

0.71 
2.2 
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18. 

Bold = Not detected; value Is 1/2 detection limit. 
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74.6 24. 82.5 
420. 139. 487. 

0.25 0.025 0.23 
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256. 153. 356. 
167. 71.9 182. 
500. 292. 585. 
' 143.32 44.94 153.91 

420. 139. 487. 
111.05 44.76 126.13 
500.00 292.00 585.00 
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1.6 1.02 1.74 
1.35 0.97 1.52 
1.06 0.73 1.17 
1.6 1.02 1.74 

0.5 0.16 0.58 
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8.45 7.85 11.4 
0.025 0.025 0.025 
0.025 0.025 0.025 
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0.35 0.35 0.35 
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262. 21.3 108. 
152. 0.5 58.1 

0.057 0.025 0.025 
0.284 0.034 0.16 
0.14 0.017 0.081 
0.025 0.025 0.025 
0.092 0.Q11 0.051 

94.8 0.025 42.6 
601. 56.5 246. 

0.16 0.025 0.025 
0.041 ' 0.025 0.027 

383. 41. 223. 
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1.5 0.25 ' 0.92 
1.1 0.24 0.89 
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9.45 1.14 7.1 
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0.1 0.019 0.064 
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1.7 0.23 0.96 2.1 6.4 0.85 1.5 4.1 7.4 12.27 25.24 

42.3 138. 1.4 0.5 1.390. 57. 36.8 411. 2.190. 1,611.2 4,267. 

0.47 1.6 0.95 15.1 10.5 0.39 0.54 2.6 17. 63.2 49.15 

1.7 0.64 2. 3.6 11. 1.2 0.24 13. 14.3 19.53 47.68 

0.073 0.048 0.059 0.037 0.146 0.055 . 0.835 0.302 0.164 0.23 1.717 

369. 133. 263. ' 152. 527. 266. 3,460. 1,190. 824. 1.054.4 7,184. 

10.6 21.9 23. 90.2 292. 14.2 12.9 118; 482. 632.4 1.064.8 
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.11 0.257 0.11 
0.344 0.33 0.342 0.207 0.875 0.31 4.1 1.81 0.995 1.272 9.313 
0.199 0.043 0.121 0.106 0.334 0.121 1.3 0.75 0.384 0.634 3.358 
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 
0.114 0.03 0.078 0.065 0.212 0.065 0.755 0.386 0.258 0.425 1.962 

39.3 6.6 37.1 57. 194. 33. ' 93.3 250. 310. 389.8 1,020.3 

558. 457. 603. 344. 1.350. 464. 7.560. 3.410. 2.270. 2,421.5 17,016. 
0.025 0.025 0.025 0.025 0.21 0.025 ! 0.025 0.025 0.46 0.77 0.67 
0.025 0.025 0.03 0.036 0.076 0.025 .. 0.025 0.096 0.12 0.163 0.036 

253. 452. 1.289. 318. 849. 409. 5,420. 1.580. 1,290. 1,639. 11,860. 

220. 228. 417. 125. 739. 310. 1,730. 1.260. 808. 938.7 5,837. 
990. 807. 1.190. 529. 2,050. 810. 11,"iOO. 4.560. 3,580. 3,156.3 25.616. 

91.6 95.83 114.83 65.81 396.91 92.68 1,037.99 567.86 610.92 679.3 3,074.35 
558. 457. 603. 344. 1.390. 464. 7,560. 3,410. 2,270. 2,421.5 17,016. 

113.13 103.82 174.46 79.21 340.77 107.64 {337.97 582.96 545.5 591.31 3,385.41 
990.00 (307.00 1,289.00 529.00 2,050.00 810.00 11,100.00 4,560.00 3,580.00 3,156.30 25,616.00 

.. 
0.03 0.03 0.03 0.25 0.25 0.03 0.03 0.1 0.23 1.22 0.78 

0.06 0.18 0.03 1.82 2.78 0.07 0.43 2.02 2.59 9.12 9.94 
0.03 0.13 0.32 1.14 1.61 0.03 .' 0.23 0.83 1.94 7.36 6.2 
0.04 0.11 0.12 1.07 1.55 0.04 0.23 0.98 1.59 5.9 5.64 

0.06 0.18 0.32 1.82 2.78 0.07 0.43 2.02 2.59 9.12 9.94 
I 

0.025 0.025 0.025 1. 0.38 0.025 0.025 0.06 0.66 2.27 2.23 

0.33 0.29 0.11 4.1 7.5 0.025 0.14 0.12 8.6 21.9 21.2 

0.025 0.025 0.025 0.084 0.025 0.025 0.025 0.025 0.025 0.025 0.284 

1.65 0.025 2.14 8.05 15.6 0.675 0.085 8.5 15.1 54.1 51.8 
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 

0.48 4. 2.8 58: 26. 0.71 2.3 7.2 52. 185. 153.5 
1.4 0.35 0.97 0.35 0.35 2.1 0.35 0.35 1.7 0.35 6.17 

0.08 0.025 0.092 0.072 0.221 0.056 0.05 0.249 0.196 0.5 1. 
0.45 0.17 0.28 1.38 2.06 0.54 0.14 0.14 2.75 6.14 7.47 

1.4 0.35 0.97 4.1 7.5 2.1 0.35 0.35 8.6 21.93 21.22 

0.45 0.53 0.69 7.97 5.57 0.41 0.34 1.84 8.7 29.36 26.25 

1.65 4. 2.8 58. 26. 2.1 2.3 8.5 52. 185. 153.49 
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Summary of Analytical Results for Soil Samples (TPH, BTEX, Total PAHs, Total Phenols, Cyanide, and Lead) 

Soil Sample Sample Depth Analytical Results mg/kg (ppm) 

80ring Number .-- Date Feet (bgs) ODEQ Method EPA Method 8270 SIM EPA Method 8020 

Number TPH-G TPH-418.1M 

Gasoline Diesel/Oil Carcinogenic PAHs Total PAHs 8enzene Toluene Elhyl benzene 

Spent Oxide 8-01 950921-81-01 21-Sep-95 0.2 5. 130. 7.17 13.358 0.15 0.15 0.15 

8-01 950921-81-02 21-Sep-95 0.2 220. 26.14 55.96 
MW-01-22 951024-Ml-0l 24-0ct-95 0.2 3.07 5.78 
MW-02-32 951106-M2·01 6·Nov-95 0.2 5.2 10.293 

8-36 000828-017 28-Aug-00 0.2 6.59 11.09 
8-37 000828-001 28-Aug-00 0.2 36.04 63.855 

Mean (0-0.2) 5. 175. 14.035 26.723 0.15 0.15 0.15 
Maximum (0-0.2) 5. 220. 36.04 63.855 0.15 0.15 0.15 

MW-02-61 981007-M2-01 7-0ct-98 2.0 54.3 110. 0.013 0_013 0.013 

MW-01-22 951024-Ml-02 24-0ct-95 3.5 460. 8.35 12.84 
8-36 000828-018 28-Aug-00 3.5 0.515 1.16 0.001 0.001 0.001 

8-37 000828-002 28-Aug-00 4.5 1.965 3.705 0.001 0.001 0.001 

MW-02-61 981007-M2-02 7-0cl-98 5.5 2,299.8 5,425.3 0.03 0.013 0.013 
8-06 950927-86-02 27-Sep-95 8.0 810. 4,413. 12,485.8 
8-36 000828-019 28-Aug-00 10.0 0.315 0.635 0.001 0.001 0.001 

8-01 950921-81-05 21-Sep-95 10.5 640. 336.7 1,279.7 
8-1)3 950921-83-05 21-Sep-95 10.5 120. 23.04 49.04 0.15 0_15 0.15 

8-37 000828-003 28-Aug-00 11.0 ND ND 0.001 0.001 0.001 

8-01 950921-81-06 21-Sep-95 12.0 560. 
Mean (0.2-5.5) 460. 99.966 351.925 0.005 0.005 0.005 

Maximum (0.2-5.5) 460. 336.7 1,27!l.7 0.013 0.013 0.013 
Mean (0.2-12) 635. 793.109 2,152.131 0.028 0.026 0.026 

Maximum (0.2-12) 810. 4,413. 12,48Ii.8 0.15 0.15 0.15 

Office 8-38 000828-014 28-Aug-00 0.2 10.39 1!1.18 
8-39 000828-004 28-Aug-00 0.2 6.49 li.57 
8-40 000828-010 28-Aug-00 0.2 32.38 5G.155 
8-41 000828-007 28-Aug-00 0.2 14.885 2;'.285 

Mean (0-0.2) 16.036 20.548 
Maximum (0-0.2) 32.38 51l.155 

8-38 000828-015 28-Aug-00 2.0 4.9 10.4 0.001 0.001 0.001 
8-40 000828-011 28-Aug-00 2.5 NO NO 0.001 0.001 0.001 
8-41 000828-008 28-Aug-00 2.5 12.58 26.43 0.001 0.001 0.001 
8-39 000828-005 28-Aug-00 3.0 NO NO 0.001 0.001 0.001 
8-38 000828-016 28-Aug-00 8.5 0.395 - 0.72 0.001 0.001 0.001 
8-39 000828-006 28-Aug-00 9.5 NO ND 0.001 0.001 0.001 
8-40 000828-012 28-Aug-00 9.5 NO NO 0_001 0.001 0.001 
8-41 000828-009 28-AuQ-00 9.5 NO NO 0.001 0.001 0.001 

Mean (0.2-5.5) 5.958 1:!.517 0.001 0.001 0.001 
Maximum (0.2-5.5) 12.58 26.43 0.001 0.001 0.001 

Mean (0.2-12) 5.958 1:!.517 0.001 0.001 0.001 
Maximum (0.2-12) 12.58 2ti.43 0.001 0.001 0.001 

Koppers 8-11 950928-811-01 28-Sep-95 0.2 1,600. 
8-14 950928-814-01 28-Sep-95 0.2 
8-19 950919-819-01 19-5ep-95 0.2 68. 324.2 933.22 0.15 0.15 0.15 

MW-09-29 951023-M9-01 23-0ct-95 0.2 11.7 2;.502 
MW-l0-61 951108-Ml0-0l 8-Nov-95 0.2 45. 78.741 
MW-l0-61 9511 08-Ml 0-02 8-Nov-95 0.2 64.1 106.99 
MW-12-36 951023-M12-01 23-0ct-95 0.2 29. 65.5 116.21' 

8-42 000828-020 28-ALig-00 0.2 0.825 1.52 
8-43 000829-050 29-Aug-00 0.2 10.34 331.605 
8-44 000829-052 . 29-Aug-00 0.2 32.28 9£.95 
8-45 000829-054 29-Aug-00 0.2 234.25 388.2 
8-46 000829-058 29-Aug-00 0.2 144.25 240.15 

S5-12 000829-061 29-Aug-00 0.2 1.795 2..925 
SS-13 000829-062 29-Aug-00 0.2 1.46 ~1.72 

55-14 000829-063- 29-Aug-00 0.2 9.795 16.5 
SS-15 000829-064 29-Aug-00 0.2 255.875 594.8 

Mean (0-0.2) 565.667 85.812 20S.717 0.15 0.15 0.15 

EPA Method EPA Method EPA Method 

8270 9010 6010 

Xylenes Tolal8TEX Tolal Phenols Total Cyanide Total Lead 

0.15 ND 0.427 60. 
0.382 -58. 

0.2;5 
0.47 4.9 

0.15 0.382 40.967 
0.15 0.47 60. 

0.038 ND 
0.25 

0.004 ND 
0.004 ND 
0.17 0.2 61. 

0.004 ND 
50.7 130. 

0.15 ND ND 7.44 22. 
0.004 ND 

0.Q15 #DIV/O!. 25.475 
0.038 O. 50.7 
0.053 0.2 29.848 76. 

'. 
0.17 0.2 61. 130. 

.-

; 

0.004 ND 
0.004 ND 
0.004 ND 
0.004 ND -
0.004 NO 
0.004 ND 
0.004 ND 
0.004 ND 
0.004 
0.004 
0.004 
0.004 

0.15 ND ND 57. 

ND 6.4 

0.15 31.7 

NWT 002920 
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Summary of Analytical Results for Soil Samples (TPH, BTEX, Total PAHs, Total Phenols, Cya,lide, and Lead) 

Soil Sample . Sample Depth Analytical Results mg/kg (ppm) 
...., 

80ring Number . Oate Feet (bgs) OOEQ Method EPA Method 8270 SIM EPA Method 8020 

Number TPH-G TPH-418.1M 

Gasoline Diesel/Oil Carcinogenic PAHs Total PAHs 8enzene Toluene Ethyl benzene 

Maximum (0-0.2) 1,600. 324.2 933.22 0.15 0.15 0.15 

8-42 000828-021 28-Aug-00 1.0 15.535 29.745 0.001 0.001 0.001 
8-43 000829-046 29-Aug-00 2.0 4.48 7.535 0.003 0.003 0.003 
8-45 000829-055 29-Aug-00 2.0 0.073 0.11 0.002 0.002 0.002 
8-14 950928-814-02 28-Sep-95 2.5 280. 

MW-06-61 951107-M6-01 7-Nov-95 2.5 NO NO 
8-17 950929-817-01 29-Sep-95 3.0 24.07 59.079 
8-22 951003-822-01 3-0ct-95 3.5 530. 
8-44 000829-051 29-Aug-00 3.5 5.525 8.46 0.001 0.001 0.001 
8-14 950928-8 14-03 28-Sep-95 5.0 NO NO 

MW-09-29 951023-M9-04 23-0ct-95 5.0 19. 78.5 163.02 0.15 0.15 0.15 
8-46 000829-059 29-Aug-00 5.0 2.065 .3.135 0.001 0.001 0.001 
M-15 990628-02 28-Jun-99 6.0 0.013 0.01 0.013 
8-19 950919-819-03 19-5ep-95 6.5 1,600. 1,500. 35.76 4G8.26 41_ 120. 39. 
8-42 000828-022 28-Aug-00 7.5 2. 6.315 0.001 0.001 0.001 
8-43 000828-048 28-Aug-00 8.5 105.284 186.852 0.001 0.001 0.001 
8-45 000829-057 29-Aug-00 8.5 5.315 8.355 0.001 0.001 0.001 
M-15 990628-03 28-Jun-99 9.5 4.8 18.4 111. 
8-44 000829-053 29-Aug-00 10.0 13.77 62.405 56.7 9.21 0.792 
8-13 951006-813-03 6-0ct-95 10.5 1,000. 2,700. 3,915.9 . 29,366.9 28 . 10. 110. 
8-19 950919-819-04 19-5ep-95 10.5 3,200. 1,500. 
8-20 950929-820-03 29-Sep-95 10.5 940. 340. 244.51 1,092.61 120. 64. 16. 
8-23 951003-823-02 3-0ct-95 10.5 1,300. 930. 
8-24 951002-824-03 2-0ct-95 10.5 1,500. 640. 276.5 1,091.8 
8-46 000829-060 29-Aug-00 10.5 0.14 0.36 0.002 0.002 0.002 
8-21 951003-821-04 3-0ct-95 11.5 0.418 7.107 

MW-09-29 951023-M9-05 23-0ct-95 11.5 0.163 0.521 
8-18 950919-818-05 19-5ep-95 12.0 3,100. 99. 0.659 59.306 360. 280. 31. 
8-19 950919-819-05 19-5ep-95 12.0 1,900. 6,800. 

Mean (0.2-5.5) 280. 498.016 3,526.021 84.668 59.001 26.168 
Maximum (0.2-5.5) 280. 3,915.9 29,386.9 360. 280. 110. 

Mean (0.2-12) 1,600: 582.3 248.982 1,714.836 35.922 29.517 18.116 
Maximum (0.2-12) 1,600. 1,500. 3,915.9 29,386.9 . 360. 280. 111. 

Tar Pond 8-26 951003-826-01 4-0ct-95 0.2 5.13 9.319 
8-28 951002-828-01 .2-0ct-95 0.2 5. 35. 45.5 86.836 0.15 0.15 0.15 
8-28 951002-828-02 2-0ct-95 0.2 65.5 135.19 
8-29 950922-829-01 22-Sep-95 0.2 190 . 138.8 230.07 

8-30A 950922-830-01 22-Sep-95 0.2 390. 500. 964.5 
8-31 950925-831-01 25-Sep-95 0.2 240. 22.98 '38.148 0.15 0.15 0.15 
8-32 951003-832-01 4-0ct-95 0.2 66. 34.8 61.21 
8-33 951005-833-01 5-0ct-95 0.2 170. 575.3 955.4 
8-34 950926-834-01 26-Sep-95 0.2 41. 49.2 94.09 
8-35 951005-835-01 5-0ct-95 0.2 27. 19.49 39.94 0.15 0.15 0.15 
M-11 951102-M11-01 2-Nov-95 0.2 

.. 
14 . 67.4 105.83 

MW-04·57 951030-M4-01 30-0ct·95 0.2 57. 114. 195.1 
MW-05-32 951027-M5-01 27-0ct-95 0.2 0.817 1.43 
MW-08·56 951025-M8-01 25-0ct-95 0.2 203.4 280.8 

Mean (0 -0.2) 5_ 123. 131.594 228.347 0.15 0.15 0.15 

Maximum (0-0.2) 5. 390. 575.3 964.5 0.15 0.15 0.15 

8-50 000828-034 28-Aug-00 1.0 0.37 2.425 14.3 5:68 21.2 

8-49 000828-037 28-Aug-00 -1.5 343.4 562.1 0.002 0.002 0.002 
MW-04-101 981014-M4-01 14-0ct-98 2.0 722.9 975.4 0.013 0.013 0.013 

8-33 951005-833-02 5-0ct-95 3.0 140. 151.77 37.51 _. 
MW-14-110 981014-M14-01 ~:Oct-98 3.5 1.610.2 5.875.7 7.6 1.9 10. 
MW-05-175 981019-M5-01 19-0ct-98 5.0 63.2 112.35 0.013 0.013 0.013 ----
MW-05-175 981019-M5·02 19-0ct-98 5.0 19.53 67.21 0.013 0.013 0.013 

8-48 000828-031 28-Aug-00 5.0 0.23 1.947 107. 78.1 103. --'---
8-33 951005-8.33-03 5-0ct-95 5.5 430. 2.700. 1,054.4 8,233.4 47. 22. 29. 

EPA Method EPA Method EPA Method 

8270 9010 6010 

Xylenes Tota18TE>: Total Phenols Total Cyanide Total Lead 

0.15 57. 

0.004 NO 
0.008 NO 
0.005 NO 

0.004 NO 

0.15 NO 518. 
0.004 NO 
0.038 NO 

160. 360. NO 1.6 
0.004 NO 
0.004 . NO 
0.004 NO 

289. 423.2 
8.65 75.352 

22. 160. NO 0.05 1.9 
.. ; 11. 

60. 260. .- 4.5 
0.17 

0.005 NO '. 

.- 9.8 
." 

220. 891. 0.36 0.125 13. 

50.336 #OIV/OI 
220. 

44.699 361.592 #OIV/OI 518. 1.6 
289. 891. O. 518. 1.6 

0.15 NO NO - 21. 
-

0.15 NO 0.59 14. 

0.15 NO NO 
9.9 

NO 0.8 29. 

0.61 
0.15 0.667 18.475 

0.15 0.8 29. 

43.9 85.08 

0.005 NO 
0.038 NO 

19. 38.5 
0.038 NO 
0.038 NO 

141. 429.1 
28. 126. NO 3.9 20. 
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Summary of Analytical Results for Soil Samples (TPH, BTEX, Total PAHs, Total Phenols, Cyanide, and Lead) 

FAMM 

.-

Soil Sample Sample Depth 

80ring Number Date Feet (bgs) 

Number 

MW04-101 981014-M4-02 '14-0ct-98 6.0 
MW-14-110 981014-M14-02 14-0ct-98 6.0 

8-50 000828-035 28-Aug-00 6.0 
8-49 000828-038 28-Aug-00 8.0 

MW-05-175 981019-M5-03 19-0ct-98 9.5 
8-48 000828-032 28-Aug-00 9.5 
8-09 950918-89-02 18-Sep-95 10.0 

MW-14-110 981014-M14-03 14-0ct-98 10.0 
MW04-101 981014-M4-03 14-0ct-98 10.5 

8-30 950922-830-06 22-Sep-95 11.5 
8-32 951003-832-03 4-0ct-95 11.5 
8-34 950926-834-05 26-Sep-95 11.5 

Mean (0.2-5.5) 
Maximum (0.2-5.5) 

Mean (0.2-12) 
Maximum (0.2-12) 

8-47 000829-039 29-Aug-00 0.2 
8-51 000828-023 28-Aug-00 0.2 
8-52 000828-026 ' 28-Auq-00 0.2 

Mean (0 -0.2) 
Maximum (0-0.2) 

GT-l 971117-001 17-Nov-97 3.0 
GT-3 971118-023 18-Nov-97 3.0 
GT-2 971117-012 ' 17-Nov-97 3.5 
8-47 000829-041 29-Aug-00 5.0 

MW-13-61 971218-M13-02 18-0ec-97 6.0 
8-08 950918-88-04 ' 18-Sep-95 10.0 

MW-13-61 971218-M 13-03 18-0ec-97 10.0 
GT-l 971117-004 17-Nov-97 10.5 
8-47 000829-042 29-Aug-00 11.5 

Mean (0.2-5.5) 
Maximum (0.2-5.5) 

Mean (0.2-12) 
Maximum (0.2-12) 

NOTES: 
BTEX = benzene, toluene, ethylbenzene, and xylenes 
mg/kg = milligrams/kilogram 
TPH = total petroleum hydrocarbons 
PAHs = polynuclear aromatic hydrocarbons 
ppm = parts per million 

OOEQ Method 

TPH-G TPH-418.1M 

Gasoline Diesel/Oil 

1,200. 25. 

320. 3,200. 
760. 6,600. 

3,400. 4,200. 
#OIV/OI 140. 

O. 140. 
430. 1,420. 
430. 2,700. 

54. 

300. 13,400. 

. 

#OIV/O! 54. 
O. 54. 

BOLD = Not Detected; value reported is 1/2 of detection limit. 

Analytical Results mg/kg (ppm) 

EPA Method 8270 SIM EPA Method 8020 

Carcinogenic PAHs Total PAHs 8enzene Toluene Ethyl benzene 

0.257 0.367 0_013 0_01 0.013 
632.4 1,697.2 2.3 0.75 5.2 

1.272 10.585 11.6 1.665 27.2 
0.634 3.992 1.78 0.895 18. 

NO NO 0.013 0.01 0.013 
0.425 2.387 6.8 8.26 15.6 

2,421.5 19,437.5 104. 44.2 78.2 
389.8 1,410.1 0.3 0.6 5. 

0.77 1.44 0.013 0.01 0,013 
938.7 6,7;'5.7 18. 

. 
1.9 12. 

3,156.3 28,7;'2.3 
1,639. 13,4£19, 

941.157 6,1 ()7.636 17.991 7.402 15.634 
3,156.3 28,7;'2.3 104. 44.2 78.2 

657.353 4,374.281 17.82 9.223 18.026 
3,156.3 28,772.3 107. 78.1 103. 

1.22 1.992 
9.12 ' 19.055 
7.355 '13.55 
5.898 11.,532 -

9.12 19.055 

2.24 4.34 0.013 0.013 0.013 
21.9 <13.09 0.013 0.013 0.013 

NO 0.084 0.013 0.013 0.013 
54.09 lCJS.89 0_002 0,002 0.002 

NO NO 0.013 0.013 0.013 
185. 338,49 

NO NO 0_013 0,013 0.013 
NO 6.17 0.013 0.013 0.034 

0.544 1.559 0.002 0.002 0.002 
12.07 13.421 0.013 0.013 0.018 
21.9 43.09 ' 0.013 0.013 0.034 
52.755 71.375 0.01 0.01 0.012 

185. 3::18,49 0.013 0.013 0.034 

EPA Method EPA Method EPA Method 

8270 9010 6010 

Xylenes Total8TEX Total Phenols Total Cyanide Total Lead 
.' 

0_038 NO 
7.7 15.2 

31.5 70.3 
24.5 45.175 

0.038 NO 0.01 
19.8 50.46 " 

102.6 329. .. 
6.4 12.3 ! 1.1 
0.038 NO 0.01 

20. 51.9 
" 

NO 3.03 25. 
3.02 
6.48 

23.66 150.86 #OIV/OI #OIV/OI 
102.6 329.' O. O. 
24.702 113.91 1.955 20. 

141. 429.1 3.9 20. 

. 

.. 

, 

" 

0.037 NO 0.01 
0.037 NO 0_01 
0.037 NO 0.01 
0.005 NO .. 

0_037 NO 0_01 

0.037 NO .. 0.01 
0.13 0.164 . 0.015 
0_005 NO 
0.06 0.01 
0.13 0.01 
0.041 0.164 0.01 
0.13 0.164 0.01 
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Appendix B - NW Natural "Gas co" Site Photos 
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Photograph 2: Habitat Type 2. Industrial. Looking west in the middle of the site. 
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Photograph 4: Looking north from the eastern property line at Type 3 in the foreground, Type 4 
in the background 
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Photograph 5: Looking south toward the Koppers area. Type 4 on the left, Type 3 on the right. 

Photograph 6: Habitat Type 5, pond. The low brown area in the center of the photograph is a 
pond, in the winter, and spring. 
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Photograph 7: Drainage ditch, Habitat Type 5, 
looking east. Alder tree on left. 
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Photograph 8: Drainage ditch looking west. 
Treated groundwater is released into the ditch 
from the white pipe. 
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Photograph 10: Unidentified scat I 
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~ I Photograph 11: Matted vegetation indicating animal 
sleeping area. 
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Photograph 12: Animal trail looking towards the River Photograph 13: Animal trail looking towards Forest Park 
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Appendix C - Oregon Natural Heritage Program Database Search Results 
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NATURAL HERITAGE PROGRAM 

May 25, 2000 

Steve Cappellino 
Anchor Environmental 
1411 Fourth Ave, Suite 1210 
Seattle, W A 98101 

Dear Mr. Cappellino: 

A Cooperative Project of: 

•
-~ 
~-
~ 

Nar!:e~_ 
conservancy. 

821 SE 14th Avenue 
Portland, Oregon 97214-2537 

(503) 731-3070 
FAX (503) 230-9639 

Thank you for requesting information from the Oregon Natural Heritage Program (ONHP). We have 
. conducted a-data system search for rarc; threat;::ned and endangered plant and ~mimal records for your 
project in Township 1 North, Range 1 West, Section 12. 

- -
Three (3) records were noted within a two-mile radius of your project and are included on the enclosed 
computer printout. A key to the fields is also included. 

Please remember that the lack of rare element information from a given area does not mean that there are 
no significant elements there, only that there is no information mown to us from the site. To assure that 
there are no important elements present, you should inventory the site, at the appropriate season. 

Please note that at this time ONHP does not have computerized records available for all anadromous fish 
in Oregon. I have ·listed below the species· which may be present within the waterways contained in the 
project area. I have also included their listing by the National Marine Fisheries Service (NMFS). For 
more information on anadromous fish you may wish to contact NMFS at: 525 NE Oregon Street; 
Portland, Oregon 97232-2737. 

Columbia River cutthroat trout Oncorhynchus clarki 
Chum salmon (Lower Columbia River) Oncorhynchus keta 

Proposed Tbreatened 
Tbreatened 

This data is confidential and for the specific purposes of your project and is not to be distributed. 

If you need additional information or have any questions, please do not hesitate to contact me. 

Sincerely, 

-~-ZAjVL-/d ~ 
Terry Campos 
Conservation InfQrmation Assistant 

ene!: invoice 
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NAME: ONCORHYNCHUS KISUTCH POP 1 
COMMON NAME: COHO SALMON (LOWER COLUMBIA RIVER/SW WASHINGTON COAST RUNS) 

EO-CODE: AFCHA02031*037 LAST OBS: 1999-PRE 
COUNTY(s): COLUMBIA 

MULTNOMAH 
CLACKAMAS 

QUAD NAMES: OREGON CITY 
GLADSTONE 
LAKE OSI.JEGO 
PORTLAND 
LINNTON 
SAUVIE ISLAND 
ST HELENS 

PHYSIOGRAPHIC PROV: 
T-R-S: 

T-R-S COMMENTS: 
EO-RANK/COMM: 

FIRST OBS: 

LAT: 

LONG: 
QUADCODE: 4512235 

4512245 
4512246 
4512256 
4512257 
4512267 
4512277 

DIRECTIONS: SCAPPOOSE BAY, MULTNOMAH CHANNEL, WILLAMETTE RIVER 
DESCRIPTION: 

EO-DATA: 
EOTYPE: 

ODFI.J DISTRIBUTION MAPS USED TO CREATE THE 1:24,000 COVERAGE 
REARING & MIGRATION - fish 

FED STATUS: C 
STATE STATUS: SC 

SIZE: 

MINELEV (Feet): 
MAXELEV (Feet): 

PRECISION: M 

COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR WAS DERIVED FROM ODFW GEOGRAPHIC RESOURCES DATA PRODUCED AND 
DISTRIBUTED IN 1999. UNLESS SPECIFIC DATA EXISTS IN THE DATA_FIELD, THE INFORMATION PRESENTED IN THIS EaR 
REPRESENTS tHE "BEST PROFESSIONAL JUDGMENT" BY ODFW'S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF COHO 
IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT. 

ANNUAL OBSERVATION: 
OWNER: 

MANAGED AREA: 
MANAGE COMM: 

PROT COMM: 
BEST SOURCE: 1999 ODFW GEOGRAPHIC RESOURCES DATA; MASSEY, JAY; BENNETT, DON. 

NAME: ONCORHYNCHUS TSHAWYTSCHA POP 1 
COMMON NAME: CHINOOK SALMON - LOWER COLUMBIA RIVER 

EO-CODE: AFCHA0205C*006 LAST OBS: 1999-PRE 
COUNTY(s): CLACKAMAS FIRST OBS: 

MULTNOMAH 
COLUMBIA 

QUAD NAMES: OREGON CITY 

PHYSIOGRAPHIC PROV: 
T-R-S: 

T-R-S COMMENTS: 
EO-RANK/COMM: 

GLADSTONE 
LAKE OSI.JEGO 
PORTLAND 
LINNTON 
SAUVIE ISLAND 

LAT: 

LONG: 
QUADCODE: 4512235 

4512245 
4512246 
4512256 
4512257 
4512267 

DIRECTIONS: SCAPPOOSE BAY & TRIBS, WILLAMETE RIVER & TRIBS 
DESCRIPTION: 

FED STATUS: LT 
STATE STATUS: SC 

SIZE: 

MINELEV (Feet): 
MAXELEV (Feet): 

PRECISION: M 

NWT 002933 
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EO-DATA: FALL RUN; ODFY DISTRIBUTION MAPS USED TO CREATE THE 1:24,000 COVERAGE 
EOTYPE: REARING & MIGRATION - fish 

COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR YAS DERIVED FROM ODFY GEOGRAPHIC RESOURCES DATA PRODUCED AND 
DISTRIBUTED IN 1999. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PRESENTED IN THIS EOR 
REPRESENTS THE "BEST PROFESSIONAL JUDGMENT" BY ODFY'S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF 
CHINOOK IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT. 

ANNUAL OBSERVATION: 
OYNER: 

MANAGED AREA: 
MANAGE COMM: 

PROT COMM: 
BEST SOURCE: 1999,ODFY GEOGRAPHIC RESOURCES DATA; MASSEY, JAY; BENNETT, DON; CALDYELL, DICK. 

NAME: ONCORHYNCHUS MYKISS POP 14 
COMMON NAME: LOYER COLUMBIA RIVER STEELHEAD 

EO-CODE: AFCHA0209N*001 LAST OBS: 1999-PRE FED STATUS: LT 
COUNTY ( s): CLACKAMAS FIRST OBS: STATE STATUS: SC 

MULTNOMAH 
COLUMBIA 

QUAD NAMES: OREGON CITY LAT: SIZE: 
GLADSTONE 
LAKE OS\.JEGO 
PORTLAND 
L1NNTON 
SAUVIE ISLAND 
ST HELENS 

PHYSIOGRAPHIC PROV: LONG: MINELEV (Feet): 
T-R-S: QUADCODE: 4512235 MAXELEV (Feet): 

4512245 
4512246 
4512256 
4512257 
4512267 
4512277 

T-R-S COMMENTS: PRECISION: M 
EO-RANK/COMM: 

DIRECTIONS: SCAPPOOSE BAY; MULTNOMAH CHANNEL; YILLAMETTE RIVER 
DESCRIPTION: 

EO-DATA: YINTER RUN: ODF\.J DISTRIBUTIION MAPS USED TO CREATE THE 1:24,000 COVERAGE 
EOTYPE: REARING & MIGRATION - fish 

COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR YAS DERIVED FROM ODFY GEOGRAPHIC RESOURCES DATA PRODUCED AND 
DISTRIBUTED IN 1999. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PRESENTED IN THIS EOR 
REPRESENTS THE "BEST PROFESSIONAL JUDGMENT" BY ODF\.J'S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF 
STEELHEAD IN DESCRIBED AREAS SHOULD BE CONSIDERED UHOOCUMENTED BUT AS HAVING A POTENTIAL OF BEING 
PRESENT • 

ANNUAL OBSERVATION: 
OYNER: 

! I MANAGED AREA: 
L 1 MANAG!~ COMM: 

PROT COMM': 
BEST SOURCE: 1999 ODFY GEOGRAPHIC RESOURCES DATA; MASSEY, JAY; BENNETT, DON. 

_Records listed. 

; I 

U 

t.l 
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KEY TO PRINTOUT 

NAME AND COMMON NAlvfE: The scientific and common ruune of the species. 
EO-CODE (element occum::nc:e code): Unique Heritage Pwgtam code for this oc:curtCnce. The first 10 charac:tas 

are the oode for the species, and the: last 3 are the occunence number. 
COWIY(S): County name(s) 
QUAD NAMES: Name oftb.e USGS topographic qnadrnng1e map(s) where: the ~rd is mapped. 
PHYSIOGRAPBlCPROVINCE:. Code fur physiogIapbic province.. CR=Coas:t Range, WV=-WiUamette Valli:j', 

KM-=Klamath Mountains. WC=West slope and crest of the Cascades, EC>EaSt slope of the Ca.."CIdes, 
BM~. Blue and Wallowa Mts.. BR=Basin and Range, HP--High. Lava Plains. OU~hee 
uplallds, CB=Columbia Basin.. 

, T-R-S: TOWIlShi~ Range and Section, with township fiIst, range second and section thUd (a space appc:ar.i between 
I3Ilge 4U\d so:tion). 004S02.9E. 32. = T ownshlp 45, Range 29E, Section. 32. Ftactional townships 1Ulrl 
ranges are further defined in.the T -R COMMENTS field. 

T-R-S COMMENTS: Comments rcl.ating to township. ~ or section(s), e.g. SE4NE4 or SENE=$E 114 oftlle 
NE 114 

LASTOBS: Last reponed. sighting ruitc, in the fann YYYY -:MM-DD 
FIRSroBS: Fim reported sighting date for this occurrence in the form Yl:'YY-M:M:·DD 
LAT: latirude, North. 
LONG: longitUde., West 
QUAD CODE: Heritage Program code for the USGS tepa map 

~ FED STA1US: US Fish and Wildlife Service statuS. LE~listed endangered. LT=listed t.hreare.ned. PE or 
PT-"roposed endangered or threatened., O=candidate fur listing with enough infunnation. available ~r 
listing. SOC=species of concern. . 

-l!j... STAlE ST AIDS: For animals, Oregon Department ofFish and Wlldlife status; LE=lisU:d. cndan~ 
. .PE9)tOposed endangered, PT=proposed threatened, SC or C>=sensitive--aitioal. SV or V~tiw

'VUln.e.t3bl~ SP or P=sen.si.tive peripher.d or n.a1uIal1.y rnre, SU or U=sensitivo-und~ For plaItts, 
. Oregon Department. of Agriculture status; LE--1isted endangered, L T=tisted. threatened. C=ca.ndIdar:e. 

SIZE: in acres. whole numbers. O""UIlknown 
MlNEL'EV: Mioimurn elevation, in feet. 
MAXELEV: Ma:dmu.m elevation in feet 
PRECISION: Second (Sre.,"Gct location. Minute (M)-loca.tion known to nearest 1.5 miles, Genaal (G)=Iool1ion . 

known to neatest 5 miles. 
EO-:RANI<JCO:MM: Relative quality of this occurrence (A=best. site. B~ population cr site, C='fair or s~ 

populadon,.lJ=m.a.rginal or destroyed. occurrence) . 
DIREC110NS: Site name and dire:ction to site 
DESCRIPTION: Habitat information, e.g. aspect, slope. ~i1s, 3SSOciated species. community tjpe, etc. 
Ed-DATA: Species and population biology - numbers, age, nesting success, vigor, phenology, disease, pollinators, 

etC. 

EOTYPE: For animals, type of occurrence, c.g. roost, nest, etc. 
COMMENTS: Miscellaneous comments . 
ANNUAL OBSERVATIONS: Summary o{yearly observations 
OWNER: fed~raI. state, private. etc. 
MANAGED AREA: BLM district. USFS Forest., Private PreseIV¢, etc. 
MANAGE COMM: Comments on how the site is managed. 
PROT COMlv{ (protection Comments):' Comments rega.r~ng protectibility and threats. 
BEST SOURCE: Eest source of information fer this OCC\HTenCe, 
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Appendix D - Ecological Risk Screening Tables 
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Appendix D Ecological Screening - Frequency of Detection - Tar Pond Area Surface Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide Area Wide Area Wide 
Soil Soil Soil 

Number of Number of 
Samples Detects 

Percent 
Detect 

100% 
33% 
0% 
0% 

100% 
100% 
100% 

0% 
100% 
0% 
0% 
0% 

100% 
100% 

Monocyclic Aromatic Compounds';,::, 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dich lorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitropheno I 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methyl phenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )f1uoranthene 
Benzo(g, h ,i)perylene 
Benzo(k)fluoranthene ' 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

79% 
86% 
93% 
100% 
100% 
100% 
100% 
100% 
100% 
93% 
100% 
71% 
100% 
86% 

100% 
100% 

TPS1-1 
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Appendix 0 Ecological Screening - Background Concentrations - Tar Pond Area Surface Soil 
(mg/kg) (mg/kg) (unitless) 

Soil Max. Soil Soil 
Background Chemical Background 

Chemical of Interest Concentration Concentration Ratio 

Metals and Inorqanics 
Antimony ,'.": :'::<··'.,':NA .",:.;,;:," 1.87 NA 
Arsenic .:,.'.:,::,<::',5.81 : '''.'i "" "1.111 0.19 
Beryllium : »;/':"':, ""'i207 . "::":: ... i,;i::.,":,",; 'i~ q~50 0.24 
Cadmium I 

." ',: .. ·.iO.93'1··",··· 
•• "t •• " . 0~501 0.54 

Chromium I ,.i·26:57 , 11.901 0045 
Copper " , ." 34.34 16.70 0049 

" 

Lead 24~02 "'i , .. ", 10.80 0.45 
Mercury :,', , ... , •. ;0.04 t·,,·,·,:,:·; : 0.501 12.50 
Nickel ,>.',,":;:21 .. 04 I,:./:"i ,'.'. ~;, ".: 5.92 0.28 
Selenium ;;:. " ""/,,':ii') ::iNA I:':"i"";' iC"0;50 NA 
Silver I."'.,i;:.i;-,:.'NA f<;i:.ii:"i'i' .0.50 NA 
Thallium ". .... , ,':.:: •• i·'·'NA ')',,,,;',:,':':,-"5.00 NA 
Zinc ........ '9552 

.. : ... :,. .":' .: ... ~;:. ::':: ':'. . ... ~. . .. ,.;,i'i·:i':':/:,67.20 0.70 
Cyanide I"; ,' •• i,'.iii'i:,:'NA :,"i'::ii,i.'i,,': .. :'0.80 NA 

""" ".' 

Monoc~clic Aromatic Com~ourids '<":'.;'" ' 
" 

2,3,4,6-Tetrachlorophenol ", ","., ':, NA ~:""i' ,·26:00 NA 
2,4,5-Trichlorophenol 

, 
:NA .'i:,' '\.';'26.00 NA " ... 

2,4,6-Trichlorophenol : •. ,,.,.,:.,;, •. ,,,'.:;,:i:'·'NA I'''::.,:;:,'i·,''·'''::''·' 26.00 NA 
2,4-Dichlorophenol ,· .• ::i",:::·i,::::"';:/:-::.NA ~:::::,:: :",:.i::-<.'. 26;00 NA 
2,4-Dimethylphenol .,':","';'::i'i L'i,,""i"j.:lI. ,ii:,/::;i':,:::i'26:00 NA 
2,4-Dinitrophenol i:::':i,)::.ii;::.'>;" NA :: ,i ;,ii"::,;'4,fLOO NA 
2-Chlorophenol ";'i:<::i:"i:,··,,'NA .'; :>i":;-::26.00· NA 
2-Methyl-4,6-dinitrophenol ."i;:'·""':NA E":;:: :;'.';;-' ?fl:OO NA 
2-Methylphenol ;:':";':::',-:,;,'NA "",;",::",:.,;;:.c.c NA 
2-Nitrophenol ··'··::',::',;;,' •. :.'·,NA ;::':".';26.00 NA 
3-Methyl phenol .,';-::::i"',<·'NA .::i',: ':':::';::"::',~~ NA 
4-Chloro-3-methylphenol ··", •• ,-:.'·'i"NA ':'", ,. ',,',, :'.:''::26;00 NA 
4-Methylphenol ':':,':'.':.':"NA ,-;::.:"".,' ::-:'": ',26:00 NA 
4-Nitrophenol .•.• ::: .. 1 ,i.·., ..... ,;i",,,:.NA '"i:':"'>::;:: .i26.00 NA 
Benzene 'i·"i-:'·,,,,·· ... NA· '::':' ,"0;15 NA 
Ethylbenzene , ,·':·./;::NA :' .... '.i'~'; . ',,0:15 NA 
Pentachlorophenol ·•.·· •. '.·····".,·.,~:.NA .. ,.,.: :26:00 NA 
Phenol >"NA ,i ".26,00 NA 
Toluene '''', ,:. ,"" 

, ..... .:: NA '\,'i' 0;15 NA ..: ". 

Xylenes /:" ""NA " ',', 0.15 NA 
.' ."" 

Pol~aromatic Com~ounds ." »:;--'. 
"".";." 

':." '. 

Acenaphthene ... ' '·'·:.NA . ,.;' .'·,c ........ · • 9 NA 
Acenaphthylene , NA 29 NA 
Anthracene >,' NA 16 NA. 
Benzo(a)anthracene NA 50 NA 
Benzo(a)pyrene NA 129 NA 
Benzo(b )fluoranthene " NA 124 NA 
Benzo(g ,h,i)perylene . NA 202 NA 
Benzo(k)fluoranthene " NA 45 NA 
Chrysene ":, .' .NA 75 NA 
Dibenzo (a ,h)anthracene NA 33 NA 
Fluoranthene NA 111 NA 
Fluorene .' . NA 6 NA 
Indeno(1,2,3-cd)pyrene NA 141 NA 
Naphthalene NA 9 NA 
Phenanthrene NA 37 NA 
Pyrene NA 1341 NA 

TPS2-2 
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Appendix D Ecological Screening - Screening Benchmark Values - Tar Pond Area Surface Soil 
No. of COls = 1<;/::" 481 

Chemical of Interest 

Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 
Screening EC Soil Hazard Sum Rs 
Benchmark Chemical Quotient over Soil Cross Medium 

Value Concentration (R) R R Value Sum of Rs 

1.84 0.37 0.00 0.37 0.37 
1.11 0.161 0.00 0.16 0.16 
0.50 0.06 0.00 0.06 1 0.06 
0.50 0.13 0.00 0.13 0.13 

<,; '"O,:'",;",:~;:t, ;;' :30 11.90 0040 0.00 0040 0.40 
16.70 0.33 0.001 0.33 0.33 
10.80 0.22 0.00 0.22 0.22 
0.50 5.00 0.03 5.00 5.00 

i:':·:,o.,/'~'·IC""'F' •. "·"+:·3o. 5.95 0.20 0.00 0.20 0.20 
0.50 1.67 0.01 1.67 1.67 
0.50 0.25 0.00 0.25 0.25 

.... ","'0." .• ".,."":"':'""'",,.),"'J, 5.00 5.00 0.03 5.001 5.00 
68.39 2.85 0.02 2.85 2.85 

0.78 0.00 0.00 0.00 0.00 

Monocyclic Aromatic Compounds'."" ";;';""i;""'."/ 

2,3,4,6-Tetrachlorophenol /0.;"""';';""<,,20 26.00 1.30 0.01 1.30 1.30 
~~~=7~~~~----~~~----~~--~~+-----~~------~~ 

2,4,~T~hlorophenol h~@~~~I~~~~~~~:'~~~~~~~~~9~~~2~6~.0~0~~~2j.8~9~~~0~.0!2~~~2j.8~9~~~~~2'i89~ 2,4,6-Trichlorophenol ~}"U:" "",;;"",,.,,;.10' 26.00 2.60 0.02 2.60 2.60 

2,4-Dichlorophenol h<C: .. ,~:,o.8it"'::l::*:I;:I.2,.;"i';.2""'·il:"';',·"~,'·"';'~'';20~ ____ ~2~6.~0~0 ~ __ ~1~.3~0~ __ ~0~.0~1i-____ ~1 ~.3~01-______ ~1.::;3~0 
2,4-Dimethylphenol S"S,:::,o.B;:;;-!-±::;;i';r"2S.:'h";'S-"·';~"':'2-f:';';':' .. 2S0 ______ .:;2~6.~0~0f----~1;::.3~0+-----;0~.0~1+_----~1::;.3~0t-------~1.::;3~O 
2,4-Dinitrophenol':"",'u",I"J,"""",:20 49.00 2045 0.01 2045 2.45 
2-Chlorophenol P,1,:~i"~OI~,.',.FI·,·:, .... z.,.;:;;,;,::S;'t·".'"~.".:",,,:;1~I'Or--~2~6~.0~0t--~2~.6~0t--0~.~02;t---2~.~60;+----~2.~60~ 
2-Methyl-4,6-dinitrophenol 1'0< 1',':;''''',::'.'',;'--: 26.00 -- NA 0.00 0.00 
2-Methylphenol 1TI"~,·"··;02, •• q:"":,.,::,:,, :::"', .. ;;"',\j'" .. ,,::-:;;.,,7 ..... ::':',:,:,7,,~.7. ,.;t. ---------_-t---------t----.-NIiiAt-----nofi.o:i>ot-------no.fionio 

2-Nitrophenol rl",:.:..:'~0"--1-,I','--,:.:..:...,;;"':~'.,';;:.';;--,:.:..:..' ... ;,::'c_;;:;t:'7---2-6-.0-0+__--3_.7_1t-_O--: . ...,..,02:-+-__ ::-3.::-71=+-___ -::-3.-::-7::-11 
3-Methylphenol f"-I"~;O)~':",',.,.,I,,~ •••. ,,'.'·.,'.~:::,'''''_'+j).-'...';'A_...:'·': ________ -~----_--+--_---,-NA~ __ -O-.O-O+_ ___ -::-O . ..".OO."., 
4-Chloro-3-methylphenol<,O,:" I_::";''':''.''~ 26.00 - NA 0.00 0.00 

~~-+~~~~4----------r-------+----~+-----~-::-r------~~ 
4-Methylphenol r··,'..c... "'-,:-0:.....;",..,..> I-:-I':,:-=;~,..,.,"'::C,.,-:'·· ... ,.".-....i' .. ''''=+ ::;;,. ___ 2:-:6,...,.0,..".0t-_---:--:::-:---t-_-::-N-=-cA+-__ -::-0.=00-:+-___ -::-0.-::0-:-l0 
4-Nitrophenol f"-.'.-'.,-'.,: .... "0_1 ,:;",.."+c-:'::·:,..".:,:,,..,,.';':c',':-;:-c:,."~,,:-..+'7 _______ 2_6._0-10 -'.,-'., ____ 3_.7_1+-___ 0_.0_2+-_____ 3_.7_1 +--______ ..".3 ........ 7-j1 
Benzene'"O;i';'I:';""""'::;:"':"l72 0.15 0.00 0.00 0.00 0.00 

~~~~~~~4----------r-------+----~+-----~-::-r------~~ 
Ethylbenzene. " 0 "I:.'" .. ';,;::,'~~ 0.15 -- NA 0.00 0.00 
Pentachlorophenol ~,.,"=, 0"",' ::-+. .,...:. •. :-':'c,,'-':-,. '-':-".''''':':',O=-'.7:87~9ct-------::-2-=-6 .-:-00-:+-----2:-:9-:.5=-=8+----:0:-.1..-::7+---~2-:-9-=.5-:-8+-----~2::-9 -=.5::-18 

Phenol 0"" ,... 30 26.00 0.87 0.01 0.87 0.87 
Toluene ~'" ,-=O-,:-· .. ·.,+·.~,,...,·, ";;-, .":"-..•.. ~.'. ,~.,:.'-:-:,17=O:+· --~----0.~15-+------0-.0-0+----:0:-.0:-:0+------::-0 ........ 0-::-0+---------=-0.-=0-::-10 

Xylenes 1==,-',='=0.== •. ,=" p"===="""';,"~"~,,,,,=,;,'===;':.1=t=4====0=.1=51====_0=.0=1*===0=.0=01====_0=.0=1+=====0.=0=11 
.Polyaromatic Compounds . .... .', ',.',',' "" , .. ,,:, 

b'-::--::-'---+~~~~ct----------:+------:-~--~~+-----7-:~------~~ 
AcenaphtheneO, ·.~';:20 9 0.46 0.00 0.46 0.46 

~.......-~~--~~+----------r-------+----~+-----~-f,.,------~~ Acenaphthylene 0 .... . ..• '. ····30 29 0.97 0.01 0.97 0.97 
~~-+---'..-'..~~ct-------~-:+-----~:-::+--~~+-----~~------~~ 

Anthracene 0·. ."" ...... ···.30 16 0.53 0.00 0.53 0.53 
~~-+---'-~~~~------~-:+-----~~--~~+-----~~------~~ 

Benzo(a)anthracene 0 7 50 7.11 0.04 7.11 7.11 
~-=-~------~+----------+--------+----~+---~~~------~~ 

Benzo(a)pyrene 0 7 129 18.43 0.11 ·18.43 18.43 
~-=--+~~~~~------~-:+-----~~--~~+-----:~~------~-::-:-l 

Benzo(b)f1uoranthene" 0,7 124 17.71 0.101 17.711 17.71 
~~-+:--~~~ct-------~-:+-----~:-::+--~~~----~~--------=--::::-I Benzo(g,h,i)peryleneO' ,.30 202 6.73 0.04 6.73 6.73 
~-:--+----~~~---------::-b'------~----:~4------:-""'-+------~~ 

Benzo(k)fluoranthene 0", 7 45 6043 0.04 6.431 6.43 
~~-+~~~~~--------=-::-b'----~=+----:~~----~=+------~~ 

Chrysene 0 7 75 10.771 0.061 10.77 10.77 
~~-+----~---:~--------::--:-r----~~-----:~~----~=+---------:~ 

Dibenzo(a,h)anthracene . 0 7 33 4.67 0.031 4.67! 4.67 
~-0-··-+-'..-'..-----3-0:+--------1-1-1~----3~.6~8+----0:-.0-2:+-----"""'3-:.6-8+--------=3-:.6~8 Fluoranthene 

Fluorene. 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sum of R 

o 
o 
o .' 

o 

30 61 0.201 0.00 0.20 _ 0.20 
7 141 20.141 0.12

1 
20.14 20.14 

30 9 0.31 i 0.00 0.311 0.31 
30 37 1.241 0.011 1.24 1.24 
30 134 4.46 0.031 4.461 4.46 

I 172.816864 1 

TPS3-3 
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Appendix D Ecological Screening - Detection Limit I SBV Comparison - Tar Pond Area Surface Soil 
(mg/kg) (mg/kg) Soil Soil 

Soil Screening Number 
Detection Benchmark of Dectects 

Limit Value 

Metals and InorQanics 
Antimony • ..• >1· .•.•. 5 3 
Arsenic 1·""'.:,;:,1':":""";' 7 I 1 
Beryllium !· .. ,··,···.1·.,,··.···. 8 I 0 
Cadmium .... ..1 .• :. 4 0 
Chromium \ ........ '1<' 30 3 
Copper ·...t;> 50 3 
Lead .1 50 3 
Mercury .~' ... ,;'Jj': 0.1 0 
Nickel •• ':;:>·;<1 •••• '.;:' 30 3 
Selenium ,··.· .. 1>.·.·; 0.3 0 
Silver I." "Si'1 .. }).:'. 2 0 
Thallium !.· ... ·: ••• ·.;10,;·.:. 1 0 
Zinc !··,;.'··.·.·:J::.;j<·i"';····:.·,,;· 24 3 
Cyanide !.' •. , 0;1'::.:;:'; 780 3 

....•. ...... '" 

Monocyclic Aromatic Com~ounds:';""" 
2,3,4,6-Tetrachlorophenol' ·······52.0 ... · 20 0 
2,4,5-Trichlorophenol ::.'52.0':-':": 9 0 
2,4,6-Trich lorophenol :·· •. ·.·52.0.·::".· 10 0 
2,4-Dichlorophenol . ..·" .... ::":0:,.·.'·; 20 0 
2,4-Dimethylphenol ',:',."52:0· .. '" 20 0 
2,4-Dinitrophenol ;·····;Q8;0 ••. 20 0 
2-Chlorophenol ... ·)52,0.···· 10 0 
2-Methyl-4,6-dinitrophenol ··C;;··.52.0."',;··· -- 0 
2-Methylphenol · .. · ..• ·;····.··NA·;· .. · .. ·. - 0 
2-Nitro phenol .2.52:0 '" 7 0 
3-Methylphenol !::: .. NA •••••. - 0 
4-Chloro-'3-inethylphenol ";".'52.0'.,' - 0 
4-Methylphenol ·.52.0.···· - 0 
4-Nitrophenol 

\ .. 52.0 . '. 7 0 
Benzene ·· .•• :0.3.··· 172 0 
Ethylbenzene ··'0.3,:,:" . -- 0 
Pentachlorophenol ....... 52:0·· .. •• 0.879 0 
Phenol' .' 52.0·.';, 30 0 
Toluene .·0:3;;·:', 170 0 
Xylenes 1."< 0.3 •.•• · 14 0 ..... 
Polyaromatic Com~ounds ...... ::' .............. 
Acenaphthene ;·5·· .. • . 20 11 
Acenaphthylene 0.05' 30 12 
Anthracene 0.05 30 13 
Benzo( a )anthracene 0.05 7 14 
Benzo(a)pyrene ·.0.05 7 14 
Benzo(b )fluoranthene '0.05 ..... 7 14 
Benzo(g ,h,i)perylene . .. 0.05;····· 30 14 
Benzo(k)fluoranthene 0.05> . 7 14 
Chrysene 0.05· •... 7 14 
Dibenzo(a,h)anthracene 0:05 . 7 13 
Fluoranthene 0.05 30 14 
Fluorene .... .5" 30 10 
Indeno(1,2,3-cd)pyrene 0.05 7 14 
Naphthalene 0.05 30 12 
Phenanthrene 0.05 30 14 
pyrene 0.05 30 14 

TPS4-4 
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. Appendix D Soil Chemical Data Statistics J Tar Pond Area Surface 

:1 
I Metals and InorQanics 
[Antimony 

Arsenic 
Beryllium 
Cadmium 
Chromium 

iCopper 
Lead 

I 
Mercury 
Nickel 

I'Selenium 
,Silver 
Thallium 
'Zinc 
"Cyanide 

Monocyclic Aromatic Com~ounds 
2,3,4,6-Tetrachlorophenol 
2,4,5-T richlorophenol 
2,4,6-Trichlorophenol 

F1 
• 1 

2,4-Dichlorophenol 
2,4-Dimethylphenol lJ 
2,4-Dinitrophenol 
12-Chlorophenol 
:;2-Methyl-4,6-dinitrophenol 
'2-Methylphenol 

,,.-f.' 

'I 
.,2-Nitrophenol 
f,3-Methylphenol 
i4-Chloro-3-methylphenol 

i 
1yi 

n 
L 

4-Methylphenol 

f-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 

(""!j' 
I 
I ~. 4 

L) 
Toluene 

( 1 
Xylenes 

Polyai"omatic Com~ounds 
Acenaphthene 
.Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
JBenzo (b )fluoranthene ! 1 

i 

Benzo(g,h,i)perylene L;) 

Benzo(k)fluoranthene 
Chrysene 
'Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene , 
lPyrene 
f 

Final 
EC Source Statistic Type 

1.84 i Upper Confidence Limit Arithmetic 
1.11 Maximum 
0.50 I Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
11.90 Maximum 
16.70 'Maximum 
10.80 Maximum 
0.50 Upper Confidence Limit Arithmetic 
5.95 Upper Confidence Limit Log 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
5.00 Maximum 
68.39 Upper Confidence Limit Log 
0.78 Upper Confidence Limit Arithmetic 

26.00 Maximum 
26.00 Maximum 
26.00 . Maximum 

26.00 Maximum 
26.00 Maximum 
49.00 Maximum 
26.00 Maximum 
26.00 Maximum 

- Upper Confidence Limit Arithmetic 
26.00 Maximum 

- Upper Confidence Limit Arithmetic 
26.00 Maximum 
26.00 Maximum 
26.00 Maximum 
0.15 Upper Confidence Limit Log 
0.15 Upper Confidence Limit Log 

26.00 Maximum 
26.00 Maximum· 
0.15 Upper Confidence Limit Log 
0.15 Upper Confidence Limit Log 

9.2 Maximum 
29.1 Maximum 
16.0 Maximum 
49.8 Maximum 
129.0 Maximum 
124.0 Maximum 
202.0 Maximum 
45.0 Maximum 
75.4 Maximum 
32.7 Maximum 
110.5 Maximum 
5.9 IMaximum 

141.0 Maximum 
9.4 Maximum 
37.3 iMaximum 
133.8 I MaXimum 

TPS5-16 
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Appendix D Ecological Screening - Frequency of Detection - Tar Pond Subsurface Soil 
Area Wide Area Wide Area Wide 

Soil Soil Soil 
Number of Number of Percent 
Samples Detects Detect 

Metals and Inorganics 
Antimony 100% 

, Arsenic 14% 
Beryllium 0% 
Cadmium 0% 
Chromium 100% 
Copper 100% 
Lead 100% 
Mercury 0% 
Nickel 100% 
Selenium 0% 
Silver 0% 
Thallium 0% 
Zinc 100% 
Cyanide 100% 

Monoc~c1ic Aromatic Com\;1ounds',," 
2,3,4,6-Tetrachlorophenol 0% 
2,4,5-Trichlorophenol 0% 
2,4,6-Trichlorophenol 0% 
2,4-0ichlorophenol 0% 
2,4-Dimethylphenol 0% 
2,4-Dinitrophenol 0% 
2-Chlorophenol 0% 
2-Methyl-4,6-dinitrophenol 0% 
2-Methylphenol 
2-Nitrophenol -0% 
3-Methylphenol 
4-Chloro-3-methylphenol 0% 
4-Methylphenol 0% 
4-Nitrophenol 0% 
Benzene 50% 
Ethylbenzene 50% 
Pentachlorophenol 0% 
Phenol 0% 
Toluene 50% 
Xylenes 50% 

Polyaromatic Com~ounds 
Acenaphthene 100% 
Acenaphthylene 100% 
Anthracene 100% 
Benzo( a)anth racene, 100% 
Benzo(a)pyrene 100% 
Benzo(b )fluoranthene 100% 
Benzo(g ,h,i)perylene 78% 
Benzo(k)fluoranthene 100% 
Chrysene 100% 
Dibenzo(a,h)anthracene 89% 
Fluoranthene 100% 
Fluorene 89% 
Indeno(1,2,3-cd)pyrene 89% 
Naphthalene 100% 
Phenanthrene 100% 
Pyrene 9' 100% 

TPD1-1 
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Appendix D Ecological Screening - Background Concentrations - Tar Pond Area Subsurface Soil 
(mg/kg) (mg/kg) (unitless) 

Soil Max. Soil Soil 
Background Chemical Background 

Chemical of Interest Concentration Concentration Ratio 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide' 

,.' .'. · .•.•. 34.3410.70 

2,4-Dichlorophenol I"':-;:"::"NA 1".,:;:),.,': •. '::'26:00 
2,4-Dimethylphenol 1···'·<':':··:NA~26;00 

2.4-Dinitrophenol 1:··:': ••.. ··'::NA\ ... n:.:.-:;:.;:, .. A6:00 
2-Ch 10 ra phenol I·;:,):;,.··;;NA 1'·"·Y":-'··;"2(3l00 

. 2-Methyl-4,6-dinitrophenol 1.·· •.• ···· .. ·"·.;·NA:;:.·: ... };;;26;00 
2-Methylphenol I":<';";"';'/'JA I·;·'Y·'.:~.,.. 
2-Nitrophenol 1· .... ,.,·;.<,·;::+i;··.NA;·.· ... ' ... ·.26:00· 
3-Methyl phenol ! '·';:::'·;;:;:::'·';.;;;.·NA ' ...... ,>':;,: .: ;';'-:',;:: 
4-Chlora-3-methylphenol 1',"'/'/'::-' NA ~tt~6.00 
4-Methylphenol I··,,·.·· .. ··/.:'; .. ··'NA··;;:: ;:':;"">:>26.00 
4-Nitrophenol I.'::,:';·,;··:>·NA :':.'.'26.00' 
Benzene ..........•.....•• ··'··';/,NA.",: J07·:00 
Ethylbenzene; .. ·;:;,···;:·:: ..... '<: NA n "';':: .. ' .'103;00' 
Pentachlorophenol .·'.·,::"'; ... '·NAI::.;' ... • ...... ;: ··'26.00 
Phenol ;.;" •• ··.,,/·;NA~ •. ·.·;26.00 . 
Toluene .'·: .... ,··'..'NAI·,.·,;>,;·.';'78~ 10 
Xylenes . "'.:""';'., ·· • .-i·NA··.';.··.: ..... ·:., 141;00 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )f1uoranthene 
Benzo(g ,h.i)perylene 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

.... ... .... ..... . 

..•........ ·NA, 

NA. 
' ... NA 

NA 
·;.·.··NA 1.. 

;"" . NA 
. ....... . ,. NA 

··NA 
.. :... ···NA·· 

NA .. 
.. ' NA 

NA 

NA~ 
NAl 
NA 

138 
263 
357 
400 

'. 411 
• 152 
. 99 

343 
21 

·1390 
266 
110 

3460 
1190 
2190 

TPD2-2 

NA 
0.19 
0.24 
0.54 
0040 
0.31 
0.76 
12.50 
0.53 
NA 
NA 
NA 

0.66 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NWT 002943 



Appendix D Ecological Screening - Screening Benchmark Values - Tar Pond Area Subsurface Soil 
No. COls - I .• 481 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 

~-'r Screening ECSoil Hazard Sum Rs 
Benchmark Chemical Quotient over Soil Cross Medium 

Chemical of Interest Value Concentration (R) R R Value Sum aiRs 

Metals and Inorqanics 
Antimony '0'" ,C:, ... " . ". 5 1.54 0.31 0.00 0.311 0.31 
Arsenic ,':0.,"" ':' ... : . .'::',7. 1.101 0.161 0.001 0.161 0.16 

····1 

i 
" y 

Beryllium 0 . ". j 8 0.50 0.061 0.00 0.06 0.06 
Cadmium ·0. ·····1 .. _. , "4 0.50 0.13 0.00 0.13 0.13 
Chromium 0'" '. ',. 30 10.78 0.361 0.00 0.361 0.36 
Copper 0- . I·.··.' ..... 50 10.64 0.21 O.OOi 0.211 0.21 
Lead '0.··· ... ··' .':.J, ·,:-50 18.30 0.37 0.001 0.37 0.37 
Mercury .... ' •. 0..':'.", ,·"'·;C,:,:' ,OA 0.50 5.00 0.01 5.00 5.00 
Nickel "','0,.,;' ,::/",' '30 11.10 0.37 0.00 0.37 0.37 
Selenium ·'·,0'.··· .. / "'.',., ... ' <0.3 0.50 1.67/ 0.00 1.67 1.67 
Silver .... 0':" :'.:'.('; '2 0.50 0.25 0.00 0.25 0.25 
Thallium ..0.:;:;" ',,;,,::.,.,',,,.: •. ,;',1' 5.00 5.00 0.01 5.00 5.00 
Zinc •• ··0-2" :/'.:':' ;:.3~24' 62.12 2.59 0.00 2.59 2.59 
Cyanide ',0 .. ,(:. '.: ,.':""780 3.90 0.01 0.00 0.01/ 0.01 

I 

Monocyclic Aromatic ComQounds" . ':,'," :,. I 
2,3,4,6-Tetrachlorophenol , ... 0 ..•.... < ..... :::.,." •. ,;,:"'.'20 26.00 1.30 0.00 1.30 1.30 
2,4 ,5-Trichlarophenol .·.0:;.. ... I:"":,;',·,·;,' ":.:"'.9' 26.00 2.89 0.00 2.89 2.89 
2,4,6-Trichlorophenol I,U::' .• ,<':::;'."';"lO 26.00 2.60 0.00 2.60 2.60 
2,4-Dichlorophenol "'.:',0,. I,"",,:":.;' ",.·.20 .. '. 26.00 1.30 0.00 1.30 1.30 
2,4-Dimethylphenol .":::0): 1,,:,:".<,::20 26.00 1.30 0.00 1.30 1.30 
2,4-Dinitrophenol '::.~O"/ 1::'-:::<::0:",·.':20 46.00 2.30 0.00 2.30 2.30 
2-Chlorophenol ':.··.': •• ·0:;'·'· .• ,:, ... ,' •.•..• ,':-'10. 26.00 2.60 0.00 2.60 2.60 
2-Methyl-4,6-dinitrophenol :"0':"" ' .• :,,'>/.,',''''>' ~~. 26.00 -- NA 0.00 0.00 
2-Methylphenol ''''0..':-',.:' ":"',;.,::" - - NA 0.00 0.00 
2-Nitrophenol ".::::'0 ,I"",:","': ,:", .. 7 26.00 3.71 0.0.1 3.71 3.71 

.(-- . 
I \ 
U 

3-Methylphenol ". :.0.::. : ...... ,' .. " .- -- -- NA 0..0.0. 0..0.0. 
4-Chloro-3-methylphenol ';0.:.< ., .- 26.0.0 - NA 0..00 0..0.0. 
4-Methylphenol ':0':-· .:"::<'. . -- 26.00. - NA 0.00. 0..0.0 

I-I t , 

LJ 
4-Nitrophenal 0 .. .......... ':,: .. : .. '} 26.00. 3.71 0.01 3.71 3.71 
Benzene ····0 ',' ;172 10.7.0.0. 0.62 0.0.0. 0..62 0.62 
Ethylbenzene .0' - 10.3.0.0. - NA 0..00. 0.0.0. 
Pentachlorophenol 0. 

.. 
0..879 26.0.0. 29.58 0.0.5 29.58 29.58 ' ..... '." , 

Phenol D',:' , .. 
>30 26.00. 0.87 0.00. 0..87 0.87 

Toluene 0. 1.70. 78.10. 0..46 0..0.0. 0..46 0..46 
Xylenes 0' ." 14' 141.0.0. 10..0.7 0..0.2 10.0.7 19·0.7 
Polyaromatic ComQounds , .. ' .... 
Acenaphthene 0 20 369 18.45 0.03 18.45 18.45 
Acenaphthylene 0. 30 138 4.60 0.0.1 4.60. 4.60 
Anthracene 0. 30 263 8.77 0.01 8.77 8.77 
Benzo(a)anthracene 0. 7 357 51.0.0 0.08 51.0.0. 51.00 
Benzo(a)pyrene 0. 7 400 57.14 0.0.9 57.14 57.14 
Benzo(b )fluo ranthene 0 7 411 58.71 0..09 58.71 58.71 
Benzo(g,h,i)perylene 0 30 152 5.07 0.01 5.07 5.07 
Benzo(k)fluoranthene 0 7 99 14.17 0.0.2 14.17 14.17 
Chrysene 0 7 343 49.00 0..0.81 49.0.0. 49.00. 
Dibenzo(a,h)anthracene 0. I 7 21 3.0.4 0.·0.0.1 3.0.4 3.0.4 
Fluoranthene 0. 30 1390 46.331 0..07 1 46.33 46.33 
Fluorene 0. 30 266 8.871 0.01 8.87 8.87 
Indeno(1,2,3-cd)pyrene 0. 7 110. 15.711 0.0.21 15.711 15.71 
Naphthalene 0. I 3D 3460.1 115.331 0.181 115.33/ 115.33 
Phenanthrene 1 0 3D 1190. 39.671 0..0.61 39'.67 39.67 1 
Pyrene I 0 3D 2190.1 73.0.01 0.111 73.00.1 73.00 

Sum of R i I 648.6559371 

TPD3-1 
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Appendix D Ecological Screening - Detection Limit I SBV Comparison - Tar Pond Area Subsurface Soil 
(mg/kg) (mg/kg) Soil Soil 

Soil Screening Number 
Detection Benchmark of Dectects 

Limit Value 

Metals and Inorganics 
Antimony 1,·''',,:;1,.,.'' 5 3 
Arsenic ['::::;':1':,;.;; 7 1 
Beryllium j,;":' ' •. :;,1;.,/:-;",. 8 o 
Cadmium [:,'\;;1';.,';:, 4 o 
Chromium ",',"1::,:;';' 30 3 
Copper ;;:,.,';1.:;,"<',: 50 3 
Lead :;:1 ... :' 50 3 
Mercury 1/\:-,1:,.'·":' 0.1 o 
Nickel ,-';:"':1.;/), 30 3 
Selenium [/'J<-:/ 0.3 o 
Silver "1,: ..... 2 o 
Thallium I:::.··· • .'JO·;: 1 o 
Zinc !:;:-';:'l,::,·t.·::;:,·;·, 24 3 
Cyanide < .. ".0;02"":" 780 1 

Monocyclic Aromatic Compounds:; "\':".':'/ 
2,3,4,6-Tetrachlorophenol 
2,4 ,5-T richlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 

.2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrop henol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
P~ntachlorophenol 

Phenol 
Toluene 
Xylenes 

.Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 

. Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)fJuoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
FI uoranth ene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

/';:.' 0;025"::"" 

'" 0.025;" 
[',52.0" , 
1·····'.:·.·52.0·.:· 

0.05:' , 
0.05 
0.05 

·0.05 .. , . 

0.05",' 

0.05 
.1 ; 

". 0.05 
5···· 

0.05 
0.05 
0.05 

20 o 
9 o 
10 o 
20 o 
20 o 
20 o 
10 o 

o 
o 

7 o 
o· 
o 
o 

7 o 
172 4 

4 
0.879 o 

30 o 
170 4 
14 4 

20 9 
30 9 
30 9 
7 9 
7 9 
7 9 

30 7 
7 9 
7 9 
7 8 

30 9 
30 8 
7 8 

30 9 
30 9 
30 9 

TPD4-4 

NWT 002945 



Appendix 0 Soil Chemical Data Statistics - Tar Pond Area Subsurface Soil 

." i 

'Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
'Chromium 
.Copper 
I 

I
Lead 
Mercury 
Nickel 

lSelenium 
Silver 
Thallium 

finc 
pyanide 

Monocyclic Aromatic ComQounds 
'.';-'" 

" 2,3,4,6-Tetrachlorophenol 
\2,4,5-T richlorophenol 
J 

; 

2,4,6-Trichlorophenol 
.2,4-Dichlorophenol 
b,4-Dimethylphenol 
.; . 
'2,4-Dinitrophenol 
2-Chlorophenol 
'2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
14-Chloro-3-methylphenol 
4-Methylphenol 
f~-Nitrophenol 

Benzene 
:1 

Ethylbenzene 
Pentachlorophenol 

fhenol 
"roluene 
Xylenes 
1 

Polyaromatic Com[!ounds 
Acenaphthene 
Acenaphthylene 
Anthracene 

enzo(a)anthracene 
Benzo(a)pyrene 

t' Benzo(b )fluoranthene 
F3enzo(g,h,i)perylene 
Benzo(k)fluoranthene 
~hrysene 

Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 

L.N 
Indeno(1,2,3-cd)pyrene 

aphthalene 
Phenanthrene 

Fyrene 
I 

Final 
EC Source Statistic Type 

1.54 I Maximum 
1.10 I Maximum 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
10.78 Upper Confidence Limit Log 
10.64 I Upper Confidence Limit Arithmetic 
18.30 IMaximum 
0.50 Upper Confidence Limit Arithmetic 
11.10 Maximum 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
5.00 Maximum 
62.12 I Upper Confidence Limit Arithmetic 
3.90 Upper Confidence Limit Arithmetic 

26.00 Upper Confidence Limit Arithmetic 
26.00 Upper Confidence Limit Arithmetic 
26.00 Upper Ccmfidence Limit Arithmetic 
26.00 Upper Confidence Limit Arithmetic 
26.00 Upper Confidence Limit Arithmetic 

46.00 Upper Confidence Limit Arithmetic 
26.00 Upper Confidence Limit Arithmetic 

26.00 Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 
26.00 Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 
26.00 Upper Confidence Limit Arithmetic 
26.00 Upper Confidence Limit Arithmetic 
26.00 Upper Confidence Limit Arithmetic 
107 Maximum 
103 Maximum 

26.00 Upper Confidence Limit Arithmetic 
26.00 Upper Confidence Limit Arithmetic 

78 Maximum 
141 Maximum 

369 Maximum 
138 Maximum 
263 Maximum 
357 Maximum 
400 Maximum 
411 Maximum 
152 Maximum 
99 Maximum 
343 Maximum 
21 Maximum 

1390 Maximum 
266 Maximum 
110 Maximum 

3460 Maximum 
1190 Maximum 
2190 Maximum 

TPD5-15 

NWT 002946 
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Appendix 0 Ecological Screening - Frequency of Detection - Spend Oxide Area Surface Soil 

Metals and Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 
Silver 

Thallium 

Zinc 

Cyanide 

Site Wide Site Wide Site Wide 
Soil Soil Soil 

Number of Number of 
Samples Detects 

Percent 
Detect 

75% 

75% 

0% 

25% 

100% 

100% 
100% 

0% 
100% 

0% 
0% 

50% 

100% 

100% 

Monocyclic Aromatic Compounds':;;,;':;, ',;;' "", 

2,3,4,6-Tetrachlorophenol 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 
2,4-Dimethylphenol 

2,4-Dinitrophenol 

2-Chlorophenol 

,2-Methyl-4,6-dinitrophenor 

2-Methylphenol 

2-Nitrophenol 

3-Methylphenol 
4-Chloro-3-methylphenol 

4-Methylphenol 
4-Nitrophenol 

Benzene 

Ethylbenzene 

Pentachlorophenol 

Phenol 
Toluene 

Xylenes 

Polyaromatic Compounds 

Acemiphthene 
, Acenaphthylene 

Anthracene 
.8enzo(a)anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 
Benzo(g, h',i)perylene 

Benzo(k)fluoranthene 

Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 

Fluorene 
Indeno(1 ,2,3-cd)pyrene , 

Naphthalene 
Phenanthrene 
Pyrene 

0% 

0% 

0% 

0% 

83%' 

50% 

67% 
100% 
100% . 

100% 
100% 

83% 

100% 

83% 
100% 

50% 

100% 

83% 

83% 
6' . 100% 

SOS1-1 
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Appendix 0 Ecological Screening - Background Concentrations - Spent Oxide Area Surface Soil 
(mg/kg) (mg/kg) (unitless) 

Soil Max. Soil Soil 
Background Chemical Background 

Chemical of Interest Concentration Concentration Ratio 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

NA .... 6.601 

I' ""-26.57" 30.00 
••• .' c. .'34.34. ..... 60.00 

24.02 . '.' 60.00 

.. ·NA',::·"· '0.50 
.. " X.'. ,.:.' "NI\"',;;:·;:..... .,., ",:.0;50 

'.,' 

Monocyclic Aromatic Compounds ' ..• '.;,., ' ..•. :. 
2,3,4,6-Tetrachlorophenol I' .:: NA.,,:." . ':.' 
2,4,5-Trichlorophenol .',;:':·,··NA.:,,·.,,: .,.'~ 

2,4,6-Trichlorophenol i{,":,,;,NA:,.::" '..,,-'-
2,4-D ich loroph enol 1"'<'.'",,:,".NA I"".i'.' ,/i,',:'· ... .;;;. 
2,4-Dimethylphenol I ("i""'':'" r;.IA f,",::.':>::;"}':'::" ~ 
2 ,4-Dinitrop h enol I:, ,,'i::,,"<:NA I:".;~':'i:>,':,'~ 

2-Chlo ra phenol i::,':',"''''''}';'', r;.Il\ r .. '< '-";' ::""-~ 
2-Methyl-4,6-dinitrophenol ",,':NAI,'.,.',,":> -:-:-
2-Methylphenol .. ·····':NAI~L"::L:'c.· •... ~ 
2-Nitrophenol · ... ,',','··,<:,'"NAI""'.':,,'i',,,·,; .••• ,.''''..': 
3-Methylphenol ,···.',."',,>';'NA .::;" •.•. :.'.,': ..... ', :;":, 
4-Chloro-3-methylphenol '.';NA .. , ....• <::"',,,-
4-Methylphenol ".''': NA:,';""': ;;.. 
4-Nitrophenol ···,rNA""':'·'." ..•. 
Benzene ." :., ,:.·NA ,',.,,',0.,15 
Ethylbenzene , ,.' , ···NA·,'<'" : '0.15 
Pentachlorophenol ... " ... "'NA··:·' , •. , 'i,' -:-

Phenol .' ....... ':,,::,;NAI\,':'.',' ' . .... . 
Toluene . ..• "",',',NA)/" .,; :i, i< ,.'·0.15 
Xylenes ... "NAI:r"",';O:15 

""\" .' 'c .. ' 

Pol~aromatic Compounds , .. ".:,.::,., ..... I"',," c.:." 
Acenaphthene . ,'~. NA . , 1 
Acenaphthylene. 'NA' 0 
Anthracene NA 
Benzo(a)anthracene NA 5 
Benzo(a)pyrene NA 7 
Benzo(b )f1uoranttiene NA 7 
Benzo(g,h,i)perylene NA 6 
Benzo(k)fluoranthehe .NA 5 
Chrysene NA 6 
Dibenzo (a ,h )anthracene NA 2 
Fluoranthene NA 9 
Fluorene NA 0 
Indeno(1,2,3-cd)pyrene NA 5 
Naphthalene NA 01 
Phenanthrene NA 61 
Pyrene NA 10 

8082-1 

NA 
3.61 
0.24 
1.18 
1.13 
1.75 
2.50 
12.50 
1.24 
NA 
NA 
NA 
1.68 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NWT 002948 
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Appendix 0 Ecological Screening - Screening Benchmark Values - Spend Oxide Area Surface Soil 
No. of COls - !;,', 341 

(mg/kg) Soil (mg/kg) 
Screening EC Soil 
Benchmark Chemical 

Chemical of Interest Value Concentration 
Metals and Inorqanics 

(ratio) Soil 
Hazard 

Quotient 

(R) 

(ratio) 
SumRs 

over 
R 

Soil 
R Value 

Cross Medium 

Sum of Rs 

Antimony,'0;'",';,~,;"'51 6.60 1.32 0.041 1.32 1.32 
Arsenic r-1·;;~;j:O~;;":rc;"~;;>.";'-.;,;=:.";:'-'-;;;,>,,,.;,:,,,,:-::',·1·=1-;-----::2:-:-1-=.0-=-0 f------=3-::.0-::-0+---=-0.-::-08:::+--~--=3-::.0-::-0+----::-3.-;:-00::-i 
Beryllium i:'::0,;;,;:,,;;;;:;:,;;';;;;!;;;;::":'8 0.50 0.06 0.00 0.06 0.06 
Cadmium ~·~·,~u,~,,:f'~;;,:i~;':±';';'~.;:,7±;"'~"4~---·1.~10~~~~0~.2~8t--~0~.0~1t---0~.~28~1r----~0.~2~8 
Chromium' 0"",':,.",;' 30 30.00 1.00 0.03' 1.00 I 1.00 
Copper r'~"O~<'~'~;.':J~~:;'~'~':·'·~'''~;5-::-0~' ----::6~0-::.0-::-0+----::1-::.2~0~--::-0-=.0::-3f-----::1~.2~0+----~1.-=2~0 

Lead P''-'",~0,:,~"p:;~;"",,>~:<,-\~,;~50 ___ 6~0~.0=0~----::1~.2~0+_-0~.~03+---~1.~20~----=1_=.2~0 
Mercury;';'O,'~"i,';0.1 0.50 5.00 0.14 5.00 5.00 
Nickel'H!::;'O';"/;" 1:,';;;;:;:;:;;"'c=-:-!';::--;';::--';'3='=0:+----2'::":6::-.0::c:0:+---0=-.=87:+--~0:-:.0:-:2+---0=-.=87:+----~0:-:.8=l7 

~--=+~~~~~----~~---4---~~---~----~ 
Selenium'lO,;,>;,:,':,,0~3 0.50 1.67 0.05 1.67 1.67 

~~~~~~~~---~~P--~~:+--~~P---~~---~~ 
Silver ..0,;,1" ,;';"';";;:2 0.50 0.25 0.01 0.25 0.25 
Thallium i-::;-::C:,., -::07,;,:,:-:, .. +:;:.~<:>;;-":,,,;-,-,.,.,;7,·::':',:"':;:::·:':-:+J------=7.-::-670f---~7:-:.6:-:0+---::0:-:.2:-:1+---=7.-=6-=-0+-----=7-=.6-=10 
Zinc:O', 1':C:';'i;;'':'?4, 160.00 6.67 0.18 6.67 6.67 

~~=+~~~~~----~----4---~~--~~---~~ 
Cyanide;;:;:::':O';:'I,:::':\;;!:::;":"::,,';;'780 0.47 0.00 0.00 0.00 0.00 

~~~~~~F=======~======~====~====~======~ Monocyclic Aromatic Compounds,,· .. ",,:;":',:,,::;';i:,; 
2,3,4,6-Tetrachlorophenol 1;,O',"",>;,~'~:';::'20 - -- - 0.00 0.00 

~~=+~~~~~----~----4---~~--~~---~~ 
2,4,5-Trichlorophenol ~!·,.O);':'r:,;;:::':";"j:;::"';;:9 -- - -- 0.00 0.00 

2,4,6~rich~rophenol tts~-~w~:~"~~~~~~~;,1~0~~~~~~~~~~~~=-~-~~~0~.~0~0~~~~~08n~0 
2,4-Dichlorophenol ~,?:~,q'~;;4'~"'·'·'::":G'·;::;4·::±;·""~';~:20f--.,. ___ --"':-:::'-f-__ ---=+-__ --=-I-__ O~.~O~0I----~O~.O~O 
2,4-Dimethylphenol ';',Q<'> "."i' ':';':;;20 - -- -- 0.00 0.00 

~~~~~~~~----------~------~------r-----~~------~~ 

2,4-Dinitrophenol p".:;:~::;",=.,g~';i:;(~>;",,/::"":'-'£::~'C"+:;:,-,-::-'20+-____ -+_----+------1--_---:0,...,.0:-::0+-___ _::_0-::.0-=10 
2-Chlorophenol:'::~O';'.':';;;.',;";;:'10 - -- - 0.00 0.00 

~~~~~~~~----------P-------1-------r-----7-::-::_r------~~ 
2-Methyl-4,6-dinitrophenol,Q,:',;:>,,""":.':";' - - -- 0.00 0.00 

~~=+~~-=~~----------~------4-------r-------~--~---~ 
2-Methylphenol !-->,-::-O,~ ""-,-+-,-:'! '"'-::':::-::'::";/~";;·'·"-'i'-::'·:·;::'-,-,:,':";'::t--____ -+-___ --+--__ --I-__ -=-O.-=-O0::+-___ '-::-°_::.0-::-10 
2-Nitrophenol .,,0;'; [:,;",;<,,;,7' - -- -- 0.00 0.00 

P7~~77T=~~~----------P-------1-------r-----7-::-::_r------~~ 
3-Methylphenol .'.' O','<'<:":i- -- - - 0.00 0.00 

~~~~~~~~----------~------4-------r-----__ ~-------~ 
4-Chloro-3-methylphenoIO"';I,;;'::\;;j • ,;~ - - - 0.00 0.00 

~~~~~~~~----------~------4-------r-----~~------~~ 
4-Methylphenol ':::0>'1'.'.',";;:::;;';::,,,';:', - - -- 0.00 0.00 

~~~~~~~~--------~P-------1-------r-----7-::-::_r------~~ 
4-Nitrophenol'O,',' ,:"",',,;;7', - - -- 0.00 0.00 
Benzene r+",;;.;;::'::."O-,-:·:,-:':":b.;:I":"':'.:':': .. "~~~ ••. , :'c'-':,'77::;JI72=+-----=0-:.1-=-5+-----::0~.0~0+---=0-=.0-=-0 1--~--::0:-:.0:-:0+-----=0-=.0-=10 

Ethylbenzene,O;':' I,:, "':',,,::-,- 0.15 - -- 0.00 0.00 
~~~~T=~~~--------~P-------1-----~r-----7-::-::_r------~~ 

Pentachlorophenol <,0 '.;;' .. ···'.:.,.·;;0 .• 87'9 - - - 0.00 0.00 
Phenol ~-'::O:--'; -" .. ,.j-, .-.... -,-'-.. ,"-.. -'-.'-., ".:...c"·-:::3'="0+------"'--P----_1----_~----=-0.-::-0-=-0t-----:0:-:.0=10 

Toluene 
Xylenes 
.Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fl uoranthene 
8enzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Sum of R 

····.0'·· :,'"",''''','','170: 

.. 0 ",.'.," :';'<., 14 
.'. I·" 

O· .•... i :30 

o " 30 

o :. 7 

0' I 7 
0, ' '.' ·7 
·0', ....... 30 

o ' 7 
o 7 

° 7 
030 

.0 30 

o 1 71 
o 301 
o 1 30 
o 30 

0.15 0.00 0.00 0.00 0.00 
0.15 0.01 0.00 0.01 0.01 

0.03 0.03 0.03 
o 0.01 0.00 0.01 0.01 

0.04 0.00 0.04 0.04 

5 0.67 0.67 0.67 

7 1.05 0.03 1.05 1.05 

7 0.93 0.03 0.93 0.93 
6 0.21 0.011 0.21 0.21 

5 0.70 0.02 0.70 0.70 
6 0.841 0.02 0.84 0.84 
2 0.24 0.011 0.24 0.24 

91 0.29 0.01 0.291 0.29 
o 0.01 0.00 0.01 0.01 
5 0.72 ·0.02 0.72 1 0.72 
o 0.021 0.00 0.02 0.02 
6 0.1 9 1 0.011 0.19 0.19 

10 0.35 0.01 0.35 0.35 

I 36.40664271 

SOS3-1 
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Appendix D Ecological Screening - Detection Limit I SBV Comparison - Spent Oxide Area Surface Soil 
(mg/kg) (mg/kg) Soil Soil 

Soil Screening Number 
Detection Benchmark of Dectects 

Limit Value 

Metals and Inorqanics 

Antimony .. ' ·.· .. 1 .. 

5 3 I 
Arsenic ···•· .•..• ··:1:·/· •• ·.·•· 7 3 
Beryllium 1··· .. ,··:·1'·;··· 8 0 
Cadmium .,. ......... 1.'· .. : 4 1 
Chromium .'. ····;-·1····· ... j 30 4 
Copper .• •. ··.·.·.,1·.·, .... 50 4 
Lead .1 50 4 

Mercury 1,.·:·.1 ... ·,:. 0.1 0 

Nickel 1·· .. :::'.1" .. : 30 4 
Selenium I :·.1._ ... 0.3 0 
Silver .. ···,' .. ·· •. :·1,· .. C· 2 0 
Thallium •.•... :':::.1. ..• ' 1 2 
Zinc. I.'}··i)·,;:it,~,·· •.•. j" 24 4 
Cyanide 1: .• ··· .. '0.5·,··· 780 4 

........... 
Monocy:clic Aromatic Com~Ol.mds·:· ' . 
2,3,4,6-Tetrachlorophenol .••. ·:;,NA:·,.· 20 0 

2,4,5-Trichlorophenol :·, .... NA······ 9 0 

2,4,6-Trichlorophenol . h········::·NA::····.·:· 10 0 

2,4-Dichlorophenol ··'·:·NA··'··· 20 0 
2,4-Dimethyl phenol I:-:,"NA":',( 20 0 

2,4-Dinitrophenol ••. ':,'.:Nfi.":'. 20 0 

2-Chlorophenol .... <NA ..... ; .. 10 0 
2-Methyl-4,6-dinitrophenol :;··;iNN:·· ... , - 0 
2-Methylphenol l:,·.NA·'·· -- 0 
2-Nitrophenol :·'::·NA.· .. • .•. '.· 7 0 
3-Methylphenol i.·..Nfi...· - 0 
4-Chloro-3-methylphenol iC)·:NA/:· .. - 0 

4-Methylphenol •··•· .. ··• •. NA.··:.·:.>· •. - 0 
4-Nitrophenol .': ·.NA:··· 7 0 

Benzene , .. ' ··0:3;.;···· , 
172 0 

Ethylbenzene ,.;' 0~3'·,· -- 0 

Pentachlorophenol .. N!\'· 0.879 0 

Phenol NA ., ........ 30 0 
Toluene , .:0;3:. 170 0 
Xylenes ..... 0.3' 14 0 

Polyaromatic Com(:1ounds I .... ·,:.;· •. ' •• 

Acenaphthene ·"0.05:.' 20 5 
Acenaphthylene 0.05 30 3 
Anthracene 0.05. 30 4 
Benzo(a)anthracene 0.05 7 6 
Benzo(a)pyrene '0,05. 7 6 
Benzo(b )f1uoranthene .,0.05: 7 6 
Benzo(g ,h,i)perylene 0.05 30 6 
Benzo(k)f1uoranthene ····0,05.' 7 5 
Chrysene 0.05'.' 7 6 
Dibenzo(a,h)anthracene 0.05 1 7 5 
Fluoranthene 0.05 30 6 
Fluorene 0.05 30 3 
Indeno(1,2,3-cd)pyrene 0.05 . 7 6 
Naphthalene 0.05 30 5 
Phenanthrene 0.05 I 30 5 
Pyrene 0.05 30 I 6 

SOS4-1 
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Appendix D Soil Chemical Data Statistics - Spent Oxide Surface Soil 
Final 
EC Source Statistic Type 

, i Metals and InorQanics 
I 
I 

,-. 
; I 
: i' 

\1 
! 

l Ji 
\. 

r-r 
i 1 
Lj' 

[I 
r .I 

f ',' 
'IJ l ' 

r I 
i I 
t) 

: i 
; l 
\.._.; 

: i 
I 

Antimony 6.60 
Arsenic 21.00 

Beryllium 0.50 
Cadmium 1.10 
Chromium 30.00 
Copper 60.00 
Lead 60.00 
Mercury 0.50 
Nickel 26.00 
Selenium 0.50 
Silver 0.50 
Thallium 7.60 
Zinc 160.00 
Cyanide 0.47 

Monocyclic Aromatic Com(;!ounds 
2,3,4,6-Tetrachlorophenol -
2,4,5-Trichlorophenol --
2,4,6-Trichlorophenol -
2,4-Dichlorophenol --
2,4-Dimethylphenol --
2,4-Dinitrophenol -
2-Chlorophenol -
2-Methyl-4,6-dinitrophenol --
2-Methylphenol --
2-Nitrophenol . -
3-Methylphenol -
4-Chloro-3-methylphenol --
4-Methylphenol --
4-Nitrophenol -
Benzene 0.15 
Ethylbenzene 0.15 
Pentachlorophenol -
Phenol --
Toluene 0.15 
Xylenes 0.15 

Polyaromatic Com(;!ounds 
Acenaphthene 0.51 
Acenaphthylene 0.41 
Anthracene 1.10 
Benzo(a)anthracene 4.70 
Benzo(a)pyrene 7.35 
Benzo(b)fJ uoranthene 6.50 
Benzo(g ,h ,i)perylene 6.30 
Benzo(k)fJuoranthene 4.92 
Chrysene 5.85 
Dibenzo(a,h)anthracene 1.67 
Fluoranthene 8.55 
Fluorene 0.34 
Indeno(1,2,3-cd)pyrene 5.05 
Naphthalene 0.46 
Phenanthrene 5.80 
Pyrene 10.40 

IMaximum 
Maximum 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 

IMaximum' 
Upper Confidence limit Arithmetic 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 
Maximum 

Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic. 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 

Maximum 
Maximum 
Maximum -

Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 

8085-1 
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Appendix D Ecological Screening - Frequency of Detection - Spend Oxide Area SubSurface Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 

. Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide Area Wide Area Wide 
Soil Soil Soil 

Number of 
Samples 

Number of 
Detects 

Percent 
Detect 

50% 
100% 
0% 
0% 

100% 
100% 
100% 
0% 

100% 
0% 
0% 
0% 

100% 
50% 

Monocyclic Aromatic Compounds': .. ' 

2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chloro phenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g ,h,i)perylene· 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fl.uoranthene 
Fluorene 
Indeno( 1 ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

5 
5 

25% 
0% 

0% 
25% 

20% 
20% 

2. 40% 
4 80% 
1 20% 
5; 100% 

100% 
80% 
100% 
100% 

5 100% 
5 100% 
5 100% 
3 60% 
4 80% 
5 100% 

SOD1-1 
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Appendix D Ecological Screening - Background Concentrations - Spent Oxide Area Subsurface Soil 
(mg/kg) (mg/kg) (unitless) 

Soil Max. Soil Soil 
Background Chemical Background 

Chemical of Interest Concentration Concentration Ratio 

Metals and Inorqanics 
Antimony NA .. ' 1.59 1 NA 
Arsenic •. :::·.:.:.'5.81 1 ......... :-.,..,; •. 4.891 0.84 
Beryllium .. :- •·· .• • ••• · .. ··,.·2.07 i ... ····..,·.···.·· '.0;50 0.24 
Cadmium · .. ···•· .. ,': .. 0.93 '.' ... ·.·0.50 0.54 
Chromium , •.•. 26.57 I··· .... : ...... ;15201 0.57 
Copper .34.34 18.90 0.55 
Lead 24~02 ........ 47.00 1.96 
Mercury ···; •. :0.04 t·:-; .. ;·;.:;; ...... 0:50 . 12.50 
Nickel ......... ' .c .• 21~04 I··.:.:· ... ; 16;10 0.77 
Selenium ,':.·;·NA ~l" 0.50 NA 
Silver ;·····:····>:;::--· .. ·:NA :··.,.. •. < •• · ...... ·0.50 NA 
Thallium ·········.::-::..:;;·;NA ... :., .... ' •• 0.50 NA 
Zinc ; •... '-:-' .•.. : ..... :.; •. 95;52 ; •.•.... :., .... : .... \67;30 0.70 
Cyanide ' .. ;,""; .. :. ·····;··, •. NA ~;":'6LOO NA 

..... ...... 

Monoc~C\ic Aromatic Com[!ounds':c " . .... -': ....... ; ..... ; .. :-. 
2,3,4,6-Tetrachlorophenol ·••· ..• ·····•··· ... ·• ..... NA .;;-: ... :; ...... :,. ' ,": -- NA 
2,4,5-Trichlorophenol .··.··::<.:.';.;'iNA .i···.: .... · .. · ......... ::- NA 
2,4,6-Trichlorophenol I·;.··· .· ... :·; ..... NA ...... .... .. ...... \ ...•. ' ... ,'.:,; ... ~~ ;. ... NA 
2,4-Dichlorophenol I,';';;"·;;"'·.''NA ;;--.. }.J •.• ' :.·;l;· .... NA 
2,4-Dimethylphenol I .• · .. ·\·· ... ·.';;:NA 1·;··:·;; .. ·\·:·,';: ..... NA 
2,4-Dinitrophenol I·,·:. ... > ;NA l;.:::·:·:;:···i •.•.• ·_ .. NA 
2-Chlorophenol I·····.····.:.·~·,;.··;.··\···.NA I·:.;·;:.: ...... ·} .. ·~~. NA 
2-Methyl-4,6-dinitrophenol ·;';.i';;'.·;;·NA . ;: ............ ; .. : •... : .... : .... ..; NA 
2-Methylphenol :".' r,::,";:,:", 'NA .; ....... ;: .. ;." .................. ~ NA ... .. 

2-Nitrophenol I···;'··;···.··,,·:·.,<·NA l<··~···.··.·····"- NA 
3-Methylphenol I··.·· ..... ····;:;.(;;:::;::.:-NA I·:,"'.' .' ........ : ..... :"'- NA 
4-Chloro-3-methylphenol ··/·.··;·;:C: NA "',":, :. .' ... -- NA 

. 4-Methylphenol .·.;·:: ..... NA .; .. ,:;:, ... ;.: .... ::;: ... ; .... ~ NA 
4-Nitrophenol ' ... ··; •• ·:.;.·, .. • .• · ••• NA lli;~·· ;.; : .... -~ NA 
Benzene ...• ,',,-:. ... ·:NA ......... 0.03 NA 
Ethylbenzene '·'· .. ',"'-:"NA ., ... , .... ; .... : .. ' ..... ··0.01 NA 
Pentachlorophenol :NA .... ,;,; ......•.... --...... .';, . NA 
Phenol '.: ;·,·:··NA L2:' ............. - NA 
Toluene ,: .... '." ·'·NA ..... ':' '.','" ·0:01 NA 
Xylenes :;" ".NA I''::>' 0.17 NA. 

Pol~aromatic ComQounds ..• ....... 

Acenaphthene NA .. ........ ,. 1 NA 
Acenaphthylene .NA 30 NA 
Anthracene .NA 34 NA 
Benzo(a)anthracene NA 315 NA 
Benzo(a)pyrene NA 432 NA 
Benzo(b )f1uoranthene ;-,. NA ... 563 NA 
Benzo(g ,h,i)perylene NA 490 NA 
Benzo(k)fluoranthene NA 179 NA 
Chrysene NA . 334 NA 
Dibenzo(a,h)anthracene .. ; NA 88 NA 
Fluoranthene .c NA 591 NA 
Fluorene .. NA 13 NA 
Indeno(1,2,3-cd)pyrene NA 3891 NA 
Naphthalene NA 9231 NA 
Phenanthrene i NA 309 NA 
Pyrene NA 735 NA 

8003-1 
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Appendix 0 Ecological Screening - Screening Benchmark Values - Spend Oxide Area Subsurface Soil 
No. of eo Is - I 341 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 
Screening ECSoil Hazard Sum Rs 

Benchmark Chemical Quotient over Soil 
Chemical of Interest Value Concentration (R) R R Value 

Metals and Inorqanics 
Antimony ",.,0 .. ::,·. ' . ."0 .:' .. "> .,>. :5 1.59j 0.321 0.00/ 0.32/ 
Arsenic ... ·;: .. 0. ,:: •. :.""> :"j'. ,:,,:,". ".7. 4.50 0.64/ 0.00 0.64' 
Beryllium I.. 0', .'/ .":.:::'" .,:,8 0.50 0.06 0.001 0.06/ 
Cadmium "0' 4 0.50 0.13/ 0.00 0.13/ 
Chromium 0,. 30 15.79 0.531 0.00 0.53 
Copper .... :,0 .. " ., ...... ' ,,50 18.90 0.381 0.00/ 0.381 
Lead 0' 50 47.00/ 0.94 0.00 0.941 
Mercury 0 , ····0,1 0.50 5.00 0.011 5.00/ 
Nickel ·0,' I:· "'.>.";,,30 17.56 0.59 0.00 0.59 1 
Selenium - 0,''': 0.3 0.50 1.671 0.00 1.67 
Silver ,.:',,"':;'0::::":':.' I:·.:,,:," ,":i.'" 2 0.50 0.25 0.00 0.25 
Thallium ·,·0',/. : :'.,:'., 1 0.50 0.50 0.00 0.50 
Zinc /,.0':::'<: , .. "'("':::;:'",',24' 73.18 3.05 0.01 3.051 
Cyanide .0" ";::;::;':,,':"780 61.00 0.08 0.00 0.08 

Monocy:c1ic Aromatic Com~ourids:" 
'. 

::;::. 
2,3,4,6-Tetrachlorophenol 1, ..• ::0":':" .,,"::/\·.'20 - - NA 0.00 
2,4,5-Trichlorophenol "':':,..':,0,, :,.,··,', .. )i :,9 - - NA 0.00 
2,4,6-Trichlorophenol 1".'0,:::: ,'::':"",,,>':.:10 - - NA 0.00 
2,4-Dichlorophenol 1';.:,0:,"" 1",.",",',;::",20 - - NA 0.00 
2,4-Dimethylphenol ,,·0;" .'." ,"'} ... 20. - - NA 0.00 
2,4-Dinitrophenol ':."0": '. <:,:",,';:: 20 - - NA 0.00/ 
2-Chloro phenol ;::',0>, 'i:: i; .... ,:: ,: '.to - - NA 0.00 
2-Methyl-4,6-dinitrophenol ~ ,)"0,:;., <:,i:. :"':c'i"::c, - - NA 0.00 
2-Methylphenol ,:··0"'" .,: ',:,'.',.:,':.:;.:. : , .. ':':.", :>:7" - - NA 0.00 
2-Nitropt:'!enol ":':0': I>·:.·'··.· ',Y':'7 - - NA 0.00 
3-Methylphenol ·'.".::0;:",," ':::;:::' .. " ..... :' .... ".":",- - - NA 0.00 
4-Chloro-3-methylphenol 1;,0,:,' I<\'''',:>:,;·<",'·~ - - NA 0.00 
4-Methylphenol 1,·,0',',,' ,':;,:",,- - - NA 0.00 
4-Nitrophenol ':.,·,0;;,;' I" .. ~ .... "::"'·:7 - - NA 0.00 
Benzene 1:'.'.0'.,: I':,' "', , '.' 172 0.03 0.00 0.00 0.00 
Ethylbenzene 0, " .... .,.. 0.01 '. - NA 0.00 
Pentachlorophenol O' 0.879 - - NA 0.00 
Phenol 0 30 -I - NA 0.00 
Toluene 0 170 0.01 0.00 0.00 0.00 
Xylenes 0 . ·'~1.4 0.17 0.01 0.00 0.01 

Poly:aromatic Com~ounds ,.:".,'" : .... ,,:: 

Acenaphthene 0 20 1 0.07 0.00 0.07 
Acenaphthylene . 0 .. 30 30 1.01 0.00 1.01 
Anthracene 0 '30 34 1.14 0.00 1.14 
Benzo(a )anthracene 0 7 315 45.00 0.10 45.00 
Benzo(a )pyrene 0 7 432 61.71 0.141 61.71 
Benzo(b )fluoranthene 0 7 563 80.43 0.181 80.431 
Benzo(g ,h,i)perylene 0 30 490 16.33 0.041 16.33 
Benzo(k)fluoranthene 0 7 1791 25.57 0.06 25.57 
Chrysene 0 7 334 1 47.71 0.11 47.71 
Dibenzo(a,h}anthracene 0 7 881 12.54 0.03 12.54 
Fluoranthene 0 30 5911 19.70 0.04 19.70 
Fluorene 0 .30 13 0.43 0.001 0.43 1 
Indeno(1,2,3-cd)pyrene 0 7 389 55.571 0.12 55.57 
Naphthalene 0 30 9231 30.77 0.07 30.77 
Phenanthrene 0 30 3091 10.30 0.02 1 10.30 
Pyrene 0 30 735 24.50 0.05 24.50 

Sum of R I 446.9257621 

8003-1 

Cross Medium 
Sum of Rs 

0.32 
0.64 
0.06 
0.13 
0.53 
0.38 
0.94 
5.00 
0.59 
1.67 
0.25 
0.50 
3.05 
0.08 

0.00 
0.00 
0.00 

. 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 

0.07 
1.01 
1.14 

45.00 
61.71 
80.43 
16.33 
25.57 
47.71 
12.54 
19.70 

0.43 
55.57 
30.77 
10.30 
24.50 

NWT 002954 
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Appendix D Ecological Screening - Detection Limit I SBV Comparison - Spent Oxide Area Subsurface Soil 
(mg/kg) (mg/kg) Soil Soil 

Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Soil 
Detection 

Limit 

'j,-~;~,t.'.;:"":; 

'."J,:";;';: 
~":"::;:1'''::,'; 

,:"),1""<;,,,. 
":,,'.<:'.:.'.1 .. ,:·,:,,, .. : 

1""',1,,,:',:, 
12'-,,-1"2>'/ 
I":i?'t'::,,::,' 
1,:,'.,··;,1:":",',: 
:"';,,1<;;'" 
:'",:,/::1,:,',<:,',:, 
',,"),:.\1::,,>':::': 

'.·':,/'j::r;li'::::',<: 
':'>0.5:/';:" 

,., .. 

Monocy:clic Aromatic Com!;lounds," 
2,3,4,6-Tetrachlorophenol U::NA',':,. 
2,4,5-Trichlorophenol ,,::,,":'NA"':;";,; 
2,4,6-Trichlorophenol .::',':,,',J"i\.":"':' ."""::,:'" 

2,4-Dichlorophenol I": ,:",.': >NA:,':,,;, ,,:. 
2,4-Dimethylphenol 1'~'~rJ'JA':"'i 
2,4-Dinitrophenol k:,·'::'.····:·NA:i;.,:, 
2-Chlorophenol I,:,:·NA,:.:'::,':: 

2-Methyl-4,6-dinitrophenol ,:<':', NA',,':· 

2-Methylphenol I:,:;/NA",,' 
2-Nitrophenol 1::":N,A.:, .', 
3-Methylphenol 1',:"':·"·,NAi;:'::::::: 
4-Chloro-3-methylphenol "'<"':,'NA" " 
4-Methyl phenol ;':NA::'.' '. 

4-Nitrophenol I''::':''NA'.''· 
Benzene "::':" 0 ~3;\:,' 
Ethylbenzene .·· .. '.:0:3:;:', 

Pentachlorophenol . ,',.·'NA'',., 
Phenol :"""NA<,"" 
Toluene 

., . . , '0.3:,,' 
Xylenes "" .. ,0.3,::'" 

Polyaromatic Com!;lounds :"::'."\' ' .. 

Acenaphthene ::0.05' 
Acenaphthylene 0.05" 
Anthracene - 0.05 
Benzo( a )anthracene 0.05 
Benzo(a)pyrene 0.05 
Benzo(b )fluoranthene 0.05 
Benzo(g ,h,i)perylene 0.05 :' 

Benzo(k)fluoranthene 0.05 
Chrysene 0.05. . 

Dibenzo(a,h)anthracene '.' 0.05" 
Fluoranthene 0.05 
Fluorene 0.05.' 
Indeno(1,2,3-cd)pyrene 0.05 
Naphthalene 0.05 
Phenanthrene 0.05 
Pyrene 0.05 

Screening 
Benchmark 

Value 

5 
7 
8 
4 

30 
50 
50 
0.1 
30 
0.3 
2 
1 

24 
780 

20 
9 
10 
20 
20 
20 
10 

--
-
7 

-
-
-
7 

172 

--
0.879 

30 
170 
14 

20 
30 
30 
7 
7 
7 
30 
7 
7 
7 

30 
30 
7 

30 
30 
30 

1 

Number 
of Dectects 

1 
4 
0 
0 
2 
2 
2 
0 
2 
0 
0 
0 
2 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 

1 
1 
2 
4 
1 
5 
5 
4 
5 
5 
5 
5 
5 
3 
4 
5 
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'Appendix D Soil Chemical Data Statistics - Spent Oxide Area Subsurface Soil 
'. ; 

r-"J 

Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
;Copper 
I 
(Lead 
Mercury 
Nickel 
:Selenium , 
Silver 
Thallium 
Zinc 
,Cyanide 

Monoc~clic Aromatic Com~ounds 
, ,3,4,6-Tetrachlorophenol 
\2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
~2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
I 
~-Methyl-4,6-dinitrophenol 

2-Methylphenol 

.--
j 

L 
2-Nitrophenol 
3-Methyiphenol , 
i4-Chloro-3-methylphenol 

r 
L 

4-Methylphenol 
14-Nitrophenol 
Benzene 

r~ 

L 
Ethylbenzene 
Pentachlorophenol , 

henol 
oluene 

Xylenes 
~ 
Pol~aromatic Com~ounds 

Acenaphthene 

f 

j 
L .. 

Acenaphthylene 

~nthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
,Benzo(b )f1uoranthene 
.Benzo(g,h,i)perylene 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
)ndeno(1,2,3-cd)pyrene 
I 

Naphthalene 
Phenanthrene 
pyrene 

Rnal 
EC 

1.59 
4.50 
0.50 
0.50 
15.79 
18.90 
47.00 
0.50 
17.56 
0.50 
0.50 
0.50 

73.18 
61.00 

--
--
--
-
-
-
-
-
-
-
--
--
-
--

0.03 
0.01 

-
-

0.01 
0.17 

1.3 
30 
34 
315 
432 
563 
490 
179 
334 
88 

591 
13 

389 
923 
309 
735 

Source Statistic Type 

Maximum 
I Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Log 
Maximum 

I Maximum 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Log 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Log 
Maximum 

Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 

. Upper Confidence Limit Arithmetic 

Upper Confidence Limit Arithmetic. 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit.Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 

Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 

S005-1 
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Appendix D Ecological Screening - Frequency of Detection - FAMM Area Surface Soil 

Metals and Inorganics 
AntimOny 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide Area Wide Area Wide 
Soil Soil Soil 

Number of Number of 
Samples Detects 

Percent 
Detect 

67% 
33% 
0% 
0% 

67% 
100% 
67% 
0% 

100% 
0% 
0% 
0% 

100% 

Monocyclic Aromatic Compounds"',' 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

33% 
67% 
33% 
100% 
100% 
100% 
100% 
100% 
100% 

I 100% 
100% 
33% 
100% 
67% 
100% 
100% 

PNS1-1 
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Appendix D Ecological Screening - Background Concentrations - FAMM Area Surface Soil 

Chemical of Interest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) (mg/kg) (unitless) 
Soil Max. Soil Soil 

Background Chemical 
Concentration Concentration 

Background 
Ratio 

NA 
0.54 
0.24 
0.54 
2.67 
1.01 
1.27 

12.50 
6.94 
NA 
NA 
NA 
1.19 
NA 

Monocyclic Aromatic Compounds· ,:",+:, .. , 
2,3,4,6-Tetrachlcirophenol~ 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol' 
2-Methylphenoi 
2-Nitrophenol 
3-Methylphenol 
4-Chloro~3-methylphenol 

4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbe'nzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )f1uoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo (a,h janth racene 
Fluoranthene 
Fluorene 
Indeno(1 ,2,3-cdjpyrene 
Naphthalene 
Phenanthrene 
Pyrene 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

'NA o NA 
NA NA 
NA 2 NA 

. ·······,NA 2 NA 
2 NA 

NA 
2 NA 
o NA 
3 NA 

.. NA .. 0 NA 
2 NA 

NAf .,. o NA 

NAI 2 NA 
NAI NA 

PNS2-1 
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Appendix D Ecological Screening - Screening Benchmark Values - FAMM Area Surface Soil 
No. of COls = 1/;,:':;281 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 

n Screening ECSoil Hazard SumRs 
Benchmark Chemical . Quotient over Soil Cross Medium 

Chemical of Interest Value Concentration (R) R R Value Sum of Rs 

Metals and Inorqanics 
Antimony 1/;.0:;). ;;~.>;,'/.:.;:;',.'.5 2.26 0.45 0.02 0.451 0.45 
Arsenic 1";;,,[:0",;.' . /'/(';;;/';::,,[?;7 3.14 0.45 0.02 0.45 0.45 
Beryllium 1;::'·::0«';.·. :;,;,":':'/:',:,.,,",::,8 0.501 0.06 0.00 0.061 0.06 
Cadmium !':<'<'u";, ;:':.;;;:;,;,···.';.;.,.·,' .... ·.;/·,4 0.50 0.13 0;001 . 0.131 0.13 
Chromium U";'·Ofl ',;;:·;:,,30 70.90 2.36 0.081 2.36! 2.36 

'-1 
I 

, .J 

Copper • ... :;,'·'0 •. ; ';;;"''':''';:;50 34.70 0.69 0.02 0.69 1 0.69 
Lead :;:,.<;;..0:': 1[,"",,",,,'),·5.0 30.40 0.61 0.02 0.61 0.61 
Mercury .'/;':;O,"'r U,·,'>:',/H:;"~' OJ, 0.50 5.00 0.18 5.00 5.00 
Nickel .["""'0,\ i:",:"'""':""','·· •• ·,.::;'.30' 146.00 4.87 0.174 4.87 4.87 
Selenium .. ;:':Oc, 1:";;"';:",'0;3 0.50 1.67 0.06 1.67 1.67 
Silver. f·i.';Oi~, 1;;··, .. ··"···',\' ... '".)2 0.50 0.25 0.01 0.25 0.25 !''''';",.'' "', "".' . 

Thallium k"·',:;O:::,'. ""':;i!';'·;'.':/;·i'':1. 5.00 5.00 0.18 5.00 5.00 . j 
Zinc . 1:;·::.0'" ";""""",;"",:;,,,·.:.,:'''24' ;".";,'/'.;.,,,,;,;"."; 114.00 4.75 0.17 4.75 4.75 
Cyanide 1""('0'; .• ·,.: ::\"'I;,:';:,,;780' - -- NA 0.00 0.00 

Monocyclic Aromatic ComQounds';;., : .. : .. :,:.;',:;; ... .:.:'.;.::' I 
2,3,4,6-Tetrachlorophenol 1.·:;;:0,.,,;, ,:,i"'" •• :,;"'; ,"'.20 NA 0.00 0.00 
2,4,5-Trichlorophenol 1'::"·;',;':iO·_t ';';':''';'>''.'.'<;,'9 - - NA 0.00 0.00 
2,4,6-Trichlorophenol . H;'~'·.;;,O:'- ""';"';""".:';1 . .0 - - NA 0.00 0.00 
2,4-Dichlorophenol ,'>::":0>'.' IJ:.'·.nt,·';";',,·?O NA 0.00 0.00 

J 
2,4-Dimethylphenol ,',",0;;) I.:"';:,: ':;.:',:;""} ';20 -- NA· 0.00 0.00 
2,4-Dinitrophenol '::;"';'.0'::1 I;.; ,'",;",·".,·;""/,,,'.?U NA .0.00 0.00 
2-Chlorophenol ':;;;,:.0, ..• , •. , I:X:':":[[':;'.'r:'['·,X"1° NA 0.00 0.00 
2-Methyl-4,6-dinitrophenol ;;.,,;0;::,'"" 1.', ... :·/",';; ... ·,;:,· - - NA 0.00 0.00 
2-Methylphenol ····'·°dt 1",:,,·',',-'.: -- NA 0.00 0.00 
2-Nitrophenol .,0:;:;::- 1,,':,': .•. "";";'.;,/:;7 - -- NA 0.00 0.00 
3-Methylphenol ':,':;':0,"': 1,;"<.')'/.,>::"'" - -- NA 0.00 0.00 
4-Chloro-3-methylphenol · •• ':'0 .• ··.·.' 1""';",:',',,, .• ,.,,:::,,;'" NA 0.00 0.00 
4-Methylphenol ,:':"';0".'" 1,:',/i":,7 -- -- NA 0.00 0.00 
4-Nitrophenol .":",:,".0 .. ;.'.,,, . ;:;":::'.' •• ,";> .",::: .;::;7.. - -- NA 0.00 0.00 
Benzene ,:,.:'0';.', , .• ",,'::",';,:" •. 172 NA 0.00 0.00 
Ethylbenzene ' .. ::.O;.{ i;:;')':':"",":··')-'.: - - NA 0.00 0.00 
Pentachlorophenol ".0'\· ;'/:""".: •. ,"::O::'} 0 .879 - - NA 0.00 0.00 
Phenol 1':0';, .':::· •• ··, .. ::i'··· ••. "·':30 - - NA 0.00 0.00 
Toluene 1':";.0."" ':;::\'" .. ··.,·' .. ,1].0: - -- NA 0.00 0.00 
Xylenes ;; .. ,.0.:'" ".-i' ,;/.':;"" .. ' :j1,4 - -- NA 0.00 0.00 

Polyaromatic ComQounds "'.'.' .• :,',' " .... 
~,:i. ;' 

Acenaphthene "'.·0:' "f, .. '." "20 0 0.00 0.00 0.00 0.00 
Acenaphthylene 0' .' . ': .. ' .. "·30 0 0.01 0.00 0.01 0.01 
Anthracene • 0" 30 0 0.01 0.00 0.01 0.01 
Benzo(a)anthracene 0 '" : 7 1 0.18 0.01 0.18 0.18 
Benzo(a)pyrene ··0 . ' ,,·7 2 0.25 0.01 0.25 0.25 
Benzo(b )fluoranthene .. '.0"". '1,'."'::"'.'" 7 2 0.23 0.01 0.23 0.23 
Benzo(g,h,i)perylene ..... ··0 .• '. 1·····, ... '.'30 2 0.06 0.001 0.06 0.06 
Benzo(k)fluoranthene 0·.··· , ....... " ... .7 1 0.15 0.01 0.15 0.15 
Chrysene 0 .. ; .. : !.",:".,' ,·'.7 2 0.23 0.01 . 0.23 0.23 
Dibenzo(a,h)anthracene 0"" I:,,'. : 7 0 0.061 0.001 0.06 0.06 

I Fluoranthene .0:' ... .. , , 30 3 0.09 0.00' 0.09 0.09 
! 

_.J 
Fluorene . O. ..... 30 0 0.001 0.001 0.001 0.00 
Indeno(1,2,3-cd)pyrene 0 7 21 0.22 0.01 1 0.22 0.22 
Naphthalene 0 30 1 01 0.01 0.001 0.01 0.01 
Phenanthrene 0, ... 30 21 0.07 0.00' 0.07 0.07 I 

.. I 
Pyrene o .' 30 3 0.09 0.001 0.091 0.09 

Sum of R I 27.93242861 
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Appendix D Ecological Screening - Detection Limit I SBV Comparison - FAMM Area Surface Soil 
(mg/kg) (mg/kg) Soil Soil 

Soil Screening Number 
Detection Benchmark of Dectects 

Limit Value 

Metals and Inoroanics 
Antimony 1 ":J':)';') 5 2 
Arsenic I::<',,"· •• ,.f",':: 7 1 
Beryllium 1"':/";1',: 8 0 
Cadmium 1:'~:;.1>':;: 4 0 
Chromium ,"",-,::1""", 30 2 
Copper I'::;'",l'.',." 50 3 
Lead :.;".,1" .-" 50 2 
Mercury 1,""""::"1',·'",:"::" 0.1 0 
Nickel :::'"':1)::'",,' .. ',, 30 3 
Selenium 1;,:,·,,1,,"';::'\ 0.3 0 
Silver i"':"'>':I .• """/ 2 0 
Thallium ;,:::/10::;:,," 1 0 
Zinc "",.,";,1":;"';::;;', 24 3 
Cyanide ::::::',05':':::::';\ 780 0 

"', ., ..... ,,", .. ,., ...... 

Monocyclic Aromatic ComQourids'."·:· 
2,3,4,6-Tetrachlorophenol I' :,],JA"'" 20 0 
2,4,5-Trichlorophenol I"';"NA';:';;:'". 9 0 
2,4,6-Trichlorophenol :'<;:.,·NA'·;::r 10 0 
2,4-Dichlorophenol : ,NA,','", 20 0 
2,4-Dimethylphenol ",'J'NA'< 20 0 
2,4-Dinitrophenol ,/·'.<,;NA::·), 20 0 
2-Chlorophenol I ':;:,,'}'fIlf:\':' .. ' 10 0 
2-Methyl-4,6-dinitrophenol I:',<NA';"" - 0 
2-Methylphenol I:':; 'NA.',"'· - 0 
2-Nitrophenol I·:,' 'NA;:".'·' 7 0 ... 

3-Methylphenol "NA'"',,,:, 0 ....... .,. -
4-Chloro-3-methylphenol ... :·.":.,'.::NA·:::":'';·,' - 0 
4-Methylphenol ;:',\NA .• ':" - 0 
4-Nitrophenol "",;NA\,' 7 0 
Benzene ·""".NA>·"·· 172 0 
Ethylbenzene ·'·:NA';'· - 0 
Pentachlorophenol .,.,.".NA.' ,," 0.879 0 
Phenol , NA<"" 30 0 
Toluene ",NA':':···· 170 0 
Xylenes ';:.,NA""'-'" 14 0 

Polyaromatic ComQounds . I.,··'·::· .. ·,·.·.·::,:, 

Acenaphthene 1",:".'0.05 .. "'" 20 1 
Acenaphthylene ······0.05," 30 2 
Anthracene .. 0.05 30 1 
Benzo(a)anthracene 0.05" 7 3 
Benzo(a)pyrene 0.05 .• 7 

~ 

3 
Benzo(b )f1uoranthene ·',0.05;·. 7 3 
Benzo(g ,h,i)perylene ":0.05;,'." 30 3 
Benzo(~)f1uoranthene 0.05.: 7 3 
Chrysene ' '.·0.05" 7 3 
Dibenzo(a,h)anthracene .0;05' 7 3 
Fluoranthene '0.05.;,· 30 3 
Fluorene ,0.05" 30 1 
Indeno( 1 ,2,3-cd)pyrene ;'0.05 7 3 
Naphthalene 0.05 "j 30 2 
Phenanthrene 0.05 .' 30 3 
Pyrene 0.05- I 30 3 

PNS4-1 
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Appendix D Soil Chemical Data Statistics - FAMM Area Surface Soil 

1 Metals and Inoroanics 
Antimony , 

o 

o 
n 
IJ I.e 

r 1 
i I 
L. j 

, i 
':. ... 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Monocyclic Aromatic Com~ounds 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlprophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2~Methyl-4,6-dinitrophenol 

2~Methylphenol 

2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol ' 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Com~ounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

f tyrene 

~ .1 

Final 
EC Source Statistic Type 

2.26 iMaximum 
3.14 IMaximum 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 

70.90 I Maximum 
34.70 Maximum 
30040 Maximum 
0.50 Upper Confidence Limit Arithmetic 

146.00 Maximum 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
5.00 Maximum 

114.00 Maximum 

--
Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

- Upper Confidence, Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic , 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

0.06 Maximum 
0.18 Maximum 
0.32 Maximum 
1.24 Maximum 
1.74 Maximum 
1.60 Maximum 
1.82 Maximum 
1.02 Maximum 
1.60 Maximum 
0.39 Maximum 
2.78 Maximum 
0.07 Maximum 
1.53 Maximum 
0043 Maximum 
2.02 I Maximum 
2.59 I Maximum 

PNS5-1 
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Appendix D Ecological Screening - Frequency of Detection - FAMM Area Subsurface Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide Area Wide Area Wide 
Soil Soil Soil 

Number of Number of Percent 
Samples Detects Detect 

50% 
100% 
0% 
0% 

100% 
100% 
100% 
0% 

100% 
0% 
0% 
0% 

100% 
0% 

Monocyclic Aromatic Compounds"- . 

2,3,4,6-Tetrachlorophenol 
2,4,5-TrichJorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
.2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds' 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene' 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fiuoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

'. - 4-
, . .4 '. 

4 

4~,: 

0% 
0% 

0% 
0% 

50% 
25% 
50% 
75% 
75% 
75% 
100% 
75% 

3 75% 
1 . 25% 
3 75% 
1 25% 
3 75% 

50% 
75% 
75% 

PND1-1 
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Appendix D Ecological Screening - Background Concentrations - FAMM Area Subsurface Soil 

Chemical of Interest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) (mg/kg) (unitless) 
Soil Max. Soil Soil 

Background Chemical Background 
Concentration Concentration Ratio 

NA 
0.90 
0.24 
0.54 
0.61 
0.57 
0.50 
12.50 
0.68 
NA 
NA 
NA 

0.58 
NA 

Monocyclic Aromatic Compounds,;;;,>";d' ' 

2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
. Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )f1uoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

9 NA 
11 NA 

8 NA 
8 NA 
8 NA 
9 NA 
1 NA 

NA 
NA 
NA 
NA 

9 NA 
15 NA 

PND2-1 
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Appendix D Ecological Screening - Screening Benchmark Values - FAMM Area Subsurface Soil 
No. of COls - L, ',:341 

Chemical of Interest 

Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 
Screening EC Soil Hazard Sum Rs 
Benchmark Chemical Quotient over 

Value Concentration (R) R 

1.02 0.20 0.01 
5.25 0.75 0.03 
0.50 0.06 1 0.001 
0.50 0.13 0.00 

16.10 0.54 0.02 
19.60 0.39 0.01 
12.10 0.24 0.01 
0.50 5.00 0.19 

14.57 0.49 0.02 
0.50 1.67 0.06 
0.50 0.25 0.01 
5.00 5.00 0.19 

55.20 2.30 0.09 
0.01 0.00 0.00 

Monocvcli c Aromatic Compounds'·}V"LGi':: :1:// 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trich lorophenol 
2,4',6-Trich lorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

. Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sum of R 

. 0,<,.,:".:.': •. ·.?14 
.c',·. • .,..... . 

.0' '30 
o 30 
o 

7 
7 

0, 30 
7 

. 0 7 
7 

o 30 
30 

7 
o 30 1 

o 30 
0' I 30 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.01 0.00 0.00 
0.01 NA 

NA 
NA 

_ 0.01 0.00 0.00 
0.04 0.00 0.00 

2 0.08 0.00 
o 0.01 0.00 
2 0.07 0.00 
9 1.24 0.05 

11 1.63 0.06 
8 1.21 0.05 
8 0.27 0.01 
8 1.20 0.05 
9 1.351 0.05 

0.16 0.01 
16 0.52 0.02 

0.021 0.001 
7 1.01 0.04 
o 0.00 0.00 
9 0.28 0.01 

151 0.501 0.021 

I 26.58861341 

PND3-1 

Soil 
R Value 

0.20 
0.75 
0.061 
0.13 
0.54 
0.39 1 

0.24 
5.00 
0.49 
1.67 
0.25 
5.00 
2.30 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

, 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.08 
0.01 
0.07 
1.24 
1.63 
1.21 
0.27 
1.20 
1.35 
0.161 
0.52 
0.02 
1.01 
0.001 
0.28 
0.50i 

Cross Medium 
Sum of Rs 

0.20 
0.75 
0.06 
0.13 
0.54 
0.39 
0.24 
5.00 
0.49 
1.67 
0.25 
5.00 
2.30 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 , 

0.08 
0.01 
0.07 
1.24 
1.63 
1.21 
0.27 
1.20 
1.35 
0.16 
0.52 
0.02 
1.01 
0.00 
0.28 
0.50 

NWT 002964 
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Appendix D Ecological Screening - Detection Limit I SBV Comparison· FAMM Area Subsurface Soil 
(mg/kg) (mg/kg) Soil Area Wide 

Soil Screening Number 
Detection Benchmark of Dectects 

Limit Value 

Metals and InorQanics 
Antimony 1,,·/1.·;'·~"·. 5 1 
Arsenic 1······.·.···:.;:···.1··;.···;····:··. 7 5 
Beryllium In;':~·J·i:.·:·'·: 8 I 0 
Cadmium 1······ .• ··/··1;.';.···.· 4 0 
Chromium I .• ".' •. :1. ..••.• ; 30 2 
Copper 1'-:"'/ ..• ,'.1' •.• ·;':' 50 2 
Lead 1 •. : .. 1 ...••• ; •••.•. 50' I 2 
Mercury 1::::.:····\t;··X.) 0'.1 0 
Nickel 1'''::''','1.'';.';' 3D 2 
Selenium 1:.·::.,1>'.,:' 0'.3 0 
Silver 1 •..••....•• : 1 ..... : •.. ; •• 2 0 
Thallium !.; .. : 1 O;';·,,~:::·:·:,· 1 0 
Zinc ;i";'.',:" 1.··m'w:;" 24 2 
Cyanide :"O~D2:'.:;:'" 780 0 

............ , ............. 
Monocyclic Aromatic Com~oullds"'" 
2,3,4,6-Tetrachlorophenol I .. ·,·.··NA./· .. · 20' 0 
2,4,5-Trichlorophenol I···'·:<NA .~:,' 9 0 
2,4,6-Trichlorophenol I··' .• ··NA· .';.,.:: 10' 0 
2,4-Dichlorophenol I··,.···.NA •• ··;,· 20' 0 -
2,4-Dimethylphenol 1:<;:ii""NA : .. : 20' 0 
2,4-Dinitrophenol I.·····,NA ".",', " 20' 0 

2-Chlorophenol 1·'·"NA'.:'i;.: 10' 0 
2-Methyl-4,6-dinitrophenol I···NA;" .• - 0 
2-Methylphenol I; •• ·.··;·· .• • •. NA·.· -- 0 
2-Nitrophenol I>·:NA·;·:··.;··!. 7 0' 
3-Methylphenol I· ••• ·····;·····,NA.,;·,·;.:;: - 0 
4-Chloro-3-methylphenol I·;··:··NA··!.·.·.·.!., - O· 

4-Methylphenol I··NA·'·;:'.;·.· - 0 
4-Nitrophenol I/.NA·.'·;' 7 0 

Benzene" •·· •. ·· •.• 0'.0'25.:· 172 0 
Ethylbenzene ····:0':0'25,· .. ·· - 0 
Pentachlorophenol · .•• ····NA·,· 0.879 0 
Phenol ·;····.·NA.·;· ..... · 3D 0 
Toluene I.·· 0~D25;.'" 170 0 
Xylenes ····;0.0'74·.··; 14 0 

Polyaromatic Com~ounds I··· •. , •. ; .• :-,. ": ... ' 
. .' .' 

Acenaphthene . ; ..... 'O~05.:./, 20 2 
Acenaphthylene · ..... 0.7' 3D 1 
Anthracene 0.05'.' . 3D 2 
Benzo(a)anthracene .. 0.7. 7 3 
Benzo(a)pyrene 0.7 7 3 
Benzo(b )f1uoranthene 0.7,.·" ...... 7 3 
Benzo (g ,h,i)perylene .0.7 .. : .... 3D 4 
Benzo(k)f1uoranthene 0.7 .. 7 3 
Chrysene 0.7 ..... 7 3 
Dibenzo(a,h)anthracene D.T 7 1 
Fluoranthene 0.7' . 3D 3 
Fluorene 4.2 .. 30 1 
Indeno(1,2,3-cd)pyrene 0'.7 7 3 
Naphthalene 0.7 30 I 2 
Phenanthrene 0';7 3D I 3 
Pyrene 0.05 j 30 3 

PND4-1 

NWT 002965 



r Appendix D Soil Chemical Data Statistics - FAMM Area Subsurface Soil 

'1 Metals and Inorqanics 
" 

: Antimony 

Arsenic 
, Beryllium 
Cadmium 
Chromium 
Copper 

i Lead 
: J 

Mercury 
Nickel 
Selenium 
'Silver 
Thallium 

;Zinc 
IC ·d t,l " yam e 

1'1-
\ l 
L) 

Monocyclic Aromatic Com~ounds 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
)2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol (1 ;2-Methyl-4,6-dinitrophenol 

I 

2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
'4-Chloro-3-methylphenol 

r:~ 

1 I 
,U 

4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic ComQounds 
Acenaphthene 
,Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)f1uoranthene 
'Benzo(g,h,i)perylene 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 

: \ Fluorene 
, 
\ Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

Final 
EC 

1.02 
5.25 
0.50 
0.50 
16.10 
19.60 
12.10 
0.50 
14.57 
0.50 
0.50 
5.00 
55.20 
0.01 

-
-
-
-
--
-
-
-
--
--
--
--
-
--

0.01 
0.01 

-
-

0.01 
0.04 

1.65 
0.29 
2.14 
8.70 
11.40 
8.45 
8.05 
8.40 
9.45 
1.14 
15.60 
0.68 
7.10 
0.14 
8.50 

Source Statistic Type 

Maximum 
Maximum 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 

IMaximum 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Log 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 
Upper Confidence Limit Log 

Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 

Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
I Maximum 

15.10 I MaXimum 

PND5-1 
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. Appendix D Ecological Screening' Frequency of Detection· Office Area Surface Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 

, Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide 
Soil 

Number of 
Samples 

Monocyclic Aromatic Compounds',:·;,,':;:"·'·'· . 

2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-tylethyl-4,6-dinitrophenol 
2-Methyl phenol 
2-Nitrophenol 
3-Methyl phenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentach lorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a )anthracene 
Benzo (a )pyrene 
Benzo(b )fluoranthene 
Benzo(g ,h,i)per'ylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo (a,h )anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

4 
4 
4 
4. 
4 
4. 
4. 
4 

Area Wide Area Wide 
Soil Soil 

Number of Percent 
Detects Detect 

100% 
100% 

0% 
.0% 
100% 
100% 
100% 

0% 
100% 
0% 
0% 
0% 

100% 

·100% 
75% 
25% 
100% 
100% 
100% 
100% 
100% 

.4, 100% 
4 100% 
4 100% 
2 50% 

100% 
50% 
100% 
100% 

OS1-1 

NWT 002967 
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Appendix 0 Ecological Screening - Background Concentrations - Office Area Surface Soil 
(mg/kg) (mg/kg) (unitless) 

Soil Max. Soil Soil 
Background Chemical Background 

Chemical of Interest Concentration Concentration Ratio 

Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

NA11.96 1 

······.·2657· 24.70 
52~10 

24.02. 55:40 

I' .•••.. '.' 0.04 0.50 

.,.,' , ,'" ''''',,'' '.. ".'. 
Monocyclic Aromatic Compounds.;,'.. ..• . ..•....••. 

2,3,4,6-Tetrachlorophenol.,,·,·· NA' ....-
2,4,5-Trichlorophenol .. "NA ,'.' ,' .•.. ' .. ',' --
2,4,6-Trichlorophenol ......... "·NA ", " .. ;;. --

2,4-Dichlorophenol ·"'\·f/,.NA'.,,> , .•....• '... .-
2 ,4-D imethyl phenol..:";"""":,",\:NA •• ;; .•.• <'.,'j',:"'.' '. ";-":' 
2,4-Dinitropheriol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol . 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

.;'.'.>' ".";' ""'.>' :NA,;;;;.· .... ,.·: ••• :.·-:-

.•... ;.,.:.,'",. •. ,NA'· ... ',.:·· ......... ,';<.~. 

. ,,' .•. ' ...... NA .;:." ..... ' . '.... --
···.· ... NA,· 

..... NA ........... ; ........ , i -

... ·.".,NA"·<,· .' ....--
.,., ...... NAI>,:'.·,·,···'.···",~ 

NA . 0 

NA 
NA 5 
NA 7 
NA, 5 
NA 6 
NA 4 
NA 5 
NA 
NA 7 
NA o 
NA 5 
NA o 

~I 
. ··NA 

NAI 

OS2-1 

NA 
0.91 
0.24 
0.54 
0.93 
1.52 
2.31 
12.50 
3.99 
NA 
NA 
NA 

0.97 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

NWT 002968 
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Appendix D Ecological Screening· Screening Benchmark Values· Office Area Surface Soil 
No. of COls = 1'.;>.\.,,291 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 
Screening ECSoil Hazard SumRs 

Benchmark Chemical Quotient over 
Chemical of Interest Value Concentration (R) R 

Metals and Inorqanics 
Antimony ,,:'0,;,',,', IV'" 'X;"U',:;,," '.::,' ,!) 1.96 0.39 0.021 
Arsenic 1""0' 1'\;':::7 """ """:':'\"",' 5.44 0.78 0.03 
Beryllium 'l§< @",""/',',8 0.50 0.06 0.00 
Cadmium 1",,0:',' ",."',';:,.:<',",:"4 I ,'i,,",' ',.' 0.50 0.13 0.01 
Chromium ,'>'0,:0-:,: 1:::/,,:'" ','30 24.70 0.82 0.03 
Copper :£'02> ,S,:"'·,, ,',50 52.10 1.04 0.04 
Lead ';';';.",0)';:,: 1';",,:",«:::;',',,:::,50 55.40 1.11 0.05 
Mercury ,::,'::0:". 1<:"L:",;O·l 0.50 5.00 0.21 
Nickel ':)'O:,~, \";i"" ''''::,''~30 84.00 2.80 0.12 
Selenium ';.:0),:, ':,',;:"0~3 0.50 1.67 0.07 
Silver ,.:',:0.,;"'. ",,',::'\,;""':::<,:::':,2 0.50 0.25 0.01 
Thallium 1":,::.0:',: '·i',';?;,·,,'::::" ',:'\:1. 0.50 0.50 0.02 
Zinc fS:'J~:~t Dr:"iIT,j;J,:24 88.31 3.68 0.16 
Cyanide 1,'0,,' '.':"'/:"''''''''''780 .. - NA 

Monoc~clic Aromatic Com~oLinds'" : ".,:".:":" : ... »,' .... ': .... 
2,3,4 ,6-Tetrachlorophenol ::;'",,:0<' 1':"';:"':;,"':":;,20 - - NA 
2,4,5-Trichlorophenol 1"0<: 1'<:':'::':'i::'·"'':'1;:::9. - - NA 
2,4,6-Trichlorophenol ",:;,.:0,,:::' ,:::;::""".:":,,,,;::,10 -- - NA 
2,4-Dichlorophenol ":::,.0',,':; 1:,:':':':":";,>':":'20. - - NA 
2,4-Dimethylphenol ,r,o,'" 1":3<':,"\','."::20. - -- NA 
2,4-Dinitrophenol .",:,0""'" 1,:"::::,;,,:,,,,:,:'':20' -- -- NA 
2-Chlorophenol ;:,<0)," 1"","':':,:;;,;·:.i;~10 . - - NA 
2-Methyl-4,6-dinitrophenol ,,[;;,,',0': ''::;','<:'(',,:, -' - - NA 
2-Methylphenol <':;,0",: •• 1\:',,,;, :"",,:,~ - - NA 
2-Nitrophenol '· ... ,:'0."'" "::':':;':,;!.,7 - - NA 
3-Methylphenol ,';;'0£:, ':2':',:.:,:2"<2'';'; -- - NA 
4-Chloro-3-methylphenol ""nt, ':"' .. :",;.":,~ - - NA 
4-Methylphenol "'0;':':': ':" .. "'.i""";::' ,~' - -- NA 
4-Nitrophenol :"0;':,. "'J<";;;7 -- - NA 
Benzene I, .. a , .:. ,· .. ,."/,,,·:,,:;,'172 . - -- NA 
Ethylbenzene " ,':·0:', "{"'::::""""'~ - -- NA 
Pentachlorophenol I' .. ·.··0> ,:,";~'0~879 - - NA 
Phenol 1,,":0"": ,:,: .:'.":',:'.:>'':,'':''30 - - NA 
Toluene 1'·::·'0,< 1";':':::"'.:,;::,170 - - NA 
Xylenes ,,0':' 1"';'':~':') •. ::,'14 -- - NA 

Polyaromatic Coni~ounds I,·····;;,;; I:,",,': ;"'':.i ••• 

Acenaphthene ········0: ":,,,:::,""'20 a 0.02 0.00 
Acenaphthylene a :" .', ,30 a 0.01 0.00 
Anthracene a 30 1 0.02 0.00 
Benzo(a)anthracene a 7 5 0.69 0.03 
Benzo(a)pyrene 0, 7 7 0.93 0.04 
Benzo(b )fluoranthene , a " i'. .": "' •• ,,·7 5 0.78 0.03 
Benzo(g,h,i)perylene 0 .... ' ...... ,",:. ":30 6 0.19 0.01 
Benzo(k)fluoranthene a : .. ' ,:, ...... :.·,7 4 0.59 0.02 
Chrysene .. 0".,' ,". ,7 5 0.74 0.03 .. ' .. , ........... 
Dibenzo(a,h)anthracene 0 

' . 
'7 1 0.21 0.01 

Fluoranthene a 30 71 0.24 0.01 
Fluorene a 30 0 0.01 0.00 
Indeno(1,2,3-cd)pyrene a 7 51 0.681 0.03 
Naphthalene a 30 0 0.01 0.00 
Phenanthrene a ,30 3 0.10 0.00 
Pyrene I a 30 7 0.23 0.011 , 
Sum of R I 23.66913131 

083-1 

Soil Cross Medium 
R Value Sum ofRs 

0.39 0.39 
0.78 0.78 
0.061 0.06 
0.13 0.13 
0.82 0.82 
1.04 1.04 
1.11 1.11 
5.00 5.00 
2.80 2.80 
1.67 1 1.67 
0.25 0.25 
0.50 0.50 
3.68 3.68 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

. 0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.02 0.02 
0.01 0.01 
0.02 0.02 
0.69 0.69 
0.93 0.93 
0.78 0.78 
0.19 0.19 
0.59 0.59 
0.74 0.74 
0.21 0.21 
0.24 0.24 
0.01 0.01 
0.68 0.68 
0.01 0.01 
0.10 0.10 
0.23i 0.23 
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Appendix D Ecological Screening - Detection Limit I SBV Comparison - Office Area Surface Soil 
(mg/kg) (mg/kg) Soil Soil 

Metals and Inoroanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Soil 
Detection 

Limit 

-,.···.1·.,· 
i·'j;'···1·;'·,,_';,. 

.> -'''-

.•.• ·.,'.;'1)~:'\-· 
}','·; •. 1·";:,:/_· 

·J't.·t",; •• <,., ... 
'., '1'.;"':;'.' 

__ "j-:J""' •. c:, 

-"i'" ,,1"',.,,>: 
1·:{.1<'j", 
li'·:);1<·".' 
1';,'>.,1·,··,c:_, 
1;",1-;:>" 
1"':';;',:;1:::;,:",:>;: 

-1·""",;:,O;!j'.')+" 
,.,.",,""'" .. _.'-

Monocyclic Aromatic Com[!ounds""'" 
2,3,4,6-Tetrachlorophenol I::' ,> NA-;:i"',; 
2,4,5-Trichlorophenol i"'J'J'N~1:i:':: 
2,4,6-Trichlorophenol '"),,NA""'j 
2,4-Dichlorophenol :,'-':;',"NA<'\: 
2,4-Dimethylphenol i"NA',',;,;, 
2,4-Dinitrophenol ':,'HA-""';' 
2-Chlorophenol b"'j"'NA'."" 
2-Methyl-4,6-dinitrophenol · ':< 'NA.':':'" 
2-Methylphenol ·.;:-,'NA,:'),.: 
2-Nitrophenol ','"NA,/,\. 
3-Methylphenol "":NA"";: 
4-Chloro-3-methylphenol ·}'<.,.··.NA,;,';:. 
4-Methylphenol .·.,j,NA');" 
4-Nitrophenol. _',.' .NA,'" 
Benzene ;:" NAY,).:,' 

. Ethylbenzene .' .'-_.' NA"'""','", 
Pentachlorophenol :',NA'".', 
Phenol "<'-,;NA:::""" 
Toluene ':'.,:NA(",_.-
Xylenes ··,,';:'NA', .. 

Polyaromatic Com[!ounds -">".<';" 
Acenaphth~ne ,'0;05:;' : •. 
Acen!3phthylene .0.5:' ' 
Anthracene 0.5 
Benzo(a)anthracene 0.05 .-

Benzo(a)pyrene 0.05 
Benzo(b)f1uoranthene 0.05,·.·. 
Benzo(g,h,i)perylene 0.05, '-
Benzo(k)f1uoranthene 0.05 
Chrysene 0~05 

Dibenzo(a,h)anthracene 0.05\.'-' 
Fluoranthene ··0.05 
Fluorene 0:5>-' 
Indeno(1,2,3-cd)pyrene 0.05 
Naphthalene 0.5 
Phenanthrene .0.05. 
Pyrene 0~05-

Screening Number 
Benchmark of Dectects 

Value 

5 4 
-7 4 

8 0 
4 0 

30 4 
50 4 
50 4 
0.1 0 
30 4 
0.3 0 
2 0 
1 0 

24 4 
780 0 

20 0 
9 0 
10 0 
20 0 
20 0 
20 0 
10 0 
- 0 

-- 0 
7 0 
- 0 

- 0 

- 0 
7 0 

172 0 

- 0 
0.879 0 

30 0 
170 0 
14 0 

20 4 
30 3 
30 1 
7 4 
7 4 
7 4 

30 4 
7 4 
7 4 
7 4 

30 4 
30 2 
7 4 
30 2 
30 I 4 
30 4 
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Appendix D Soil Chemical Data Statistics - Office Area Surface Soil 
. , Final 

r-j 

: Metals and Inorqanics 
!Antimony 
Arsenic 
(Beryllium 
Cadmium 
Chromium 

,Copper 
.Lead 

, J 

Mercury 
Nickel 

"Selenium 
Silver 
Thallium 

!Zinc 
'Cyanide '_ •. i 

Monoc~clic Aromatic Com!:1ounds 
2,3.4,6-Tetrachloropheriol 
·2.4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
.2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
'2-Chlorophenol 
•. ~-Methyl-4,6-dinitrophenol 
2-Methylphenol 

r 2-Nitrophenol 
'3-Methylphenol 

I 
I--J ~4-Chloro-3-methylphenol 

4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Pol~aromatic Com!:1ounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene . 

: \ 
U 

Benzo(a)pyrene 
Benzo(b)fJuoranthene 

r 1 

'Benzo(g,h,i)perylene . ' 
':, .. J 

Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

EC Source Statistic Type 

1.96 Maximum 
5.44 !Upper Confidence Limit Log 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 

24.70 !Maximum 
52.10 Maximum 
55.40 Maximum 
0.50 Upper Confidence Limit Arithmetic 

84.00 Maximum 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
88.31 Upper Confidence Limit Arithmetic 

-
Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

-- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- -- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

0.36 Maximum 
0.25 Maximum 
0.56 Maximum 
4,86 Maximum 
6.50 Maximum 
5.45 Maximum 
5.80 Maximum 
4.14 Maximum 
5.20 Maximum 
1.47 Maximum 
7.05 Maximum 
0.25 Maximum 
4.76 Maximum 
0.25 Maximum 
3.00 !Maximum 
6.80 Maximum 
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Appendix D Ecological Screening· Frequency of Detection· Office Area Subsurface Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide Area Wide Area Wide 
Soil Soil Soil 

Number of Number of 
Samples Detects 

Percent 
Detect 

75% 
100% 
0% 
0% 

100% 
100% 
100% 
0% 

100% 
0% 
0% 
0% 

100% 

Monocyclic Aromatic Compounds>;;-'",;""'-
2,3,4,6· Tetrachlorophenol 
2,4 ,5-Trichlorophenol 
2,4 ,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a )anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene 

. Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

4 
4. 

4.-

0% 
0% 

0% 
0% 

25% 
25% 
0% 

50% 
50% 
50% 
50% 
25% 
50% 
25% 
50% 

0 0% 
2.' 50% 
1 25% 
,2 50% 
2 50% 

OD1-1 
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Appendix D Ecological Screening - Background Concentrations - Office Area Subsurface Soil 

Chemical of Interest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) (mg/kg) (unitless) 
Soil Max. Soil Soil 

Background Chemical Background 
Concentration Concentration Ratio 

NA 
1.10 
0.24 
0.54 
0.74 
1.03 
1.68 

12.50 
1.00 
NA 
NA 
NA 

0.74 
NA 

Monocyclic Aromatic Compounds':::;;'·;""'" 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenof 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo (b )f1uoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

NA 
NA 
NA·.·· 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

0 NA 
2 NA 
3 NA 

21 NA 
2 NA 
2 NA 
2 NA 
0 NA 
3 NA 

., .0 NA 
······1 NA 

0 NA 
2 NA 
5 NA 

002-1 

NWT 002973 



'-'1 
I 

n 
u 

f] 
'-

n 
'L ./ 

(, 

LJ 

n u 

r~ u, 

1J 
· , · i 

i · , - .-1 

L. 

Appendix D Ecological Screening - Screening Benchmark Values - Office Area Subsurface Soil 
No. of COls = 1331 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 
Screening ECSoil Hazard Sum Rs 

Benchmark Chemical Quotient over Soil 
Chemical of Interest Value Concentration (R) R R Value 

Metals and Inorqanics 
Antimony ·,.·::·:0· ... • .. .... 51 2.92 1 0.581 0.03 1 0.58 
Arsenic O· . : .. ~.:.·.:.·7 6.37/ 0.91 0.05 0.91 
BerylliLim 0 ·:1-·.··.:::·: .. · .•. 8 0.50 0.06 1 0.001 0.061 
Cadmium 0··: . . "':.',:.:-4 "" .. :' , ........ : .. : .... 0.50/ 0.13 0.01 0.13! 
Chromium 0 .•.... 30 17.86 0.60 0.03 0.60 
Copper :0 ,., .. / ... ...... :<. 50 35.20 0.70 0.04 0.70 

Lead .' :0 . ..... : -.50 40.30 0.81 0.05 0.81 
Mercury ·· .... 0.\.:: 1 .. : .. ; . ..,·:· .. ·:·0;1 0.50 5.00 0.29 5.00 

Nickel .·;:0· ... :···:·····::.::;:·30 21.10 0.70 0.04 0.70 
Selenium .::::Q:,':'" .. :. ,,',,:' 0.3. 0.50 1.671 0.10 1.67 
Silver i··O··:·' .:·:,;.:;·:· .. ·:··;2 0.50 0.25 0.01 0.25 

Thallium ';·.0"',· .. : ':'.:' .' ::":;:':'1 ... ,.;.::: .•.• : •. '.C; 0.50 0.50 0.03 0.50 

Zinc ::0"" •. 1',:···· ... ··:::·;;24 70.30 2.93 0.17 2.93 

Cyanide 0 .• '::" .. ·.··,·:']80 - -- NA 0.00 

Monoc~clic Aromatic ComQounds -.-: .1':' ."- -: '., 
2,3,4,6-Tetrachlorophenol ·0· ... ', ' .. 20 - - NA 0.00 
2,4,5-Trichlo rophenol I·. 0:." .. ' .. ·': .. · .. ···:;·::';:9 - - NA 0.00 
2,4,6-Trichlorophenol 1 ••• ,0 .. ;':; >:'--·':,~::··:.::JO -- -- NA 0.00 

2,4-Dichlorophenol 1:\::'0 .• ::.;;-, ; .• :':;;·,·;' .. :.·.·',··: .. 20 - - NA 0.00 
2,4-Dimethylphenol '.',0::': .. :':";:/:,.',;'20 - -- NA 0.00 
2,4-Dinitrophenol 1':0.'" :,·':':.;<0;":.;:.· .• ,·20 - - NA 0.00 

2-Chlorophenol li'a'> ",':':;"',·-010 -- - NA 0.00 

2-Methyl-4,6-dinitrophenol :.-:0,:. ........ , .... : .,:.::';;: -- - NAI 0.00 
2-Methylphenol ··0: .... ···: .. ::'.' ...... .... :':- - - NA 0.00 

2-Nitrophenol :O~· ",,">"::':"7 - - -- NA 0.00 
3-Methylphenol ;,·0:·: •. ' .. :: ... , ..... : .. .:., -- -- NA 0.00 

4-Chloro-3-methylphenol 0,',.·", "', ,.::,.:: ,,' - -- -- NA 0.00 

4-Methylphenol .. '" 0··· ... ·· .' '.:" , - -- - NA 0.00 
4-Nitrophenol 0:: •. :: '''''':.''':::':'':" .. :', .. :::.:''':':,,,:,, •. 7 -- - NA 0.00 

Benzene ,:0';" , "'<",:.'.:·172 0.00 0.00 0.00 0.00 
Ethylbenzene I .0 . '.: .... ,:." .. ;':,;... 0.00 -- NA 0.00 
Pentachlorophenol 

. , .0.";" .""'.'0.879 NA 0.00 -- --
Phenol .. 0' 

.. 
"":.-< 30 NA 0.00 -- -

Toluene 0 " .. ', .'.,,170 0.00 0.00 0.00 0.00 
Xylenes 0 . ·:-. .... :,· .. 14· 0.00 0.00 0.00 0.00 

Pol~aromatic ComQounds 
Acenaphthene 0 20 0 0.01 0.00 0.01 
Acenaphthylene 0 30 0 0.01 0.00 0.01 
Anthracene 0 30 0 0.01 0.00 0.01 
Benzo(a)anthracene '0 7 21 0.27 0.02 0.27 
Benzo(a)pyrene 0 7 3 0.41 0.02 0.41 
Benzo(b )fluoranthene 0 7 2 0.30 0.02 0.30 1 
Benzo(g ,h,i)perylene 0 30 2 0.07 0.00 0.07 
Benzo(k)fluoranthene 0 .7 2 0.23 0.01 0.23 
Chrysene 0 7 2, 0.32 0.02 0.3,2 
Dibenzo(a,h)anthracene 0 7 0 0.06 0.00 0.06/ 
Fluoranthene 0 301 3 0.11 0.011 0.11 
Fluorene 0 30 0 0.01 0.00 0.01 
Indeno(1,2,3-cd)pyrene 0 71 1 0.21 0.01 0.211 
Naphthalene 0 30 01 0.01 0.00 0.01 
Phenanthrene 0 30 2 0.08 0.00 0.08 
Pyrene 0 30 5 0.17 0.011 0.17 

Sum of R 1 17.10648321 
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Cross Medium 
Sum of Rs 

0.58 
0.91 
0.06 
0.13 
0.60 
0.70 
0.81 
5.00 
0.70 
1.67 
0.25 
0.50 
2.93 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.01 
0.01 
0.01 
0.27 
0.41 
0.30 
0.07 
0.23 
0.32 
0.06 
0.11 
0.01 
0.21 
0.01 
0.08 
0.17 
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Appendix D Ecological Screening - Detection Limit I SBV Comparison - Office Area Subsurface Soil 
(mg/kg) (mg/kg) Soil Soil 

Soil Screening Number 
Detection Benchmark of Dectects 

Limit Value 

Metals and Inorqanics 
Antimony 1,;,<'::1 ::;;'.' 5 1 3 
Arsenic [ __ (;';,.1';:'\' 7 1 4 
Beryllium ,.:,'·;',1)," 8 0 
Cadmium ,{;,· .•.•.• 1 .• ;.; ••• ;.,·/: 4 0 
Chromium ",;";":;1,:',;':" 30 4 
Copper .• ::,~",.,'1,::",\" 50 4 
Lead ,,:1-.,/;:' 50 4 
Mercury i-:; , .1!::« 0.1 0 
Nickel ,':/.1"-",, 30 4 
Selenium :",:;;:'1:,,'" 0.3 0 
Silver '·':, •. ;"".,1;',';::"<: 2 0 
Thallium ·,·,,"'i1':'{ 1 0 
Zinc .',~:',.;;,:,,::1.::';"" 24 4 
Cyanide :,;"":'O~5',': 780 0 

..•. ,', .. , ..... ,',' ... ', 

Monocyclic Aromatic ComQounds::."· 
2,3,4,6-Tetrachlorophenol I;":;">"'NN':::",', 20 0 
2,4,5-Trichlorophenol Ii:,;:: :NA:;:;':' 9 0 
2,4,6-Trichlorophenol .!:;-":', .• Nf(':, 10 0 
2,4-Dichlorophenol 1,':L:)\jA,b',' 20 0 
2,4-Dimethylphenol I',:,,';',·.NN,;::'.: 20 0 
2,4-Dinitrophenol L:':;,)\jN:-;':;'" 20 0 
2-Chlorophenol 1,,.:'NA"j';:i" 10 0 
2-Methyl-4,6-dinitrophenol [:NAY;, - 0 
2-Methylphenol ,,'.';";.NA;':' -- 0 
2-Nitrophenol L'·,;")\j~ddS 7 0 
3-Methylphenol i'+:'·NA,';;'.': - 0 
4-Chloro-3-methylphenol I",:',.'"NN<' - 0 
4-Methylphenol ',";:NA",::/( -- 0 
4-Nitrophenol ,··;' •• ·.;,;··.; .. NA;:::·· 7 0 
Benzene ,.,0,002;' 172 0 
Ethylbenzene ··0;002',.; - 0 
Pentachlorophenol .,·',·",NA,;"·· 0.879 0 
Phenol ','.NA",. 30 0 
Toluene .,0.002".' 170 0 
Xylenes / 0.008'" 14 0 

Polyaromatic ComQounds " .. ;:::,';'; 
Acenaphthene '-,,'" ·0;05" 20 1 
Acenaphthylene .. 0.05"'" 30 1 
Anthracene 0.05:'..' 30 0 ... 

Benzo(a)anthracene 0.05 7 2 
Benzo(a)pyrene 0.05 7 2 
Benzo(b)fluoranthene ,0.05',; 7 2 
Benzo(g,h,i)perylene 0.05', 30 2 
Benzo(k)fluoranthene 0.05' ., 7 1 
Chrysene 0.05: 7 2 
Dibenzo(a,h)anthracene .0.05 ... 7 1 
Fluoranthene 0.05 30 2 
Fluorene 0.05 30 0 
Indeno(1,2,3-cd)pyrene 0.05 '. 7 2 
Naphthalene 0.05 30 1 
Phenanthrene 0;05 30 2 
Pyrene 0.05 30 2 

004-1 

NWT 002975 



, Appendix D Soil Chemical Data Statistics - Office Area Subsurface Soil 

:1 Metals and InorQanics 
;Antimony 
Arsenic 

,Beryllium 
Cadmium 
Chromium 

1 Copper 
!Lead 
\ 
Mercury 
Nickel r-- 1 

!Selenium 
lSilver 
Thallium 
Zinc , 

\ 
: 

\, '/ Cyanide 

Monocyclic Aromatic Com~ounds 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol f""1 

: \ 2,4-Dimethylphenol 
2,4-Dinitrophenol 

. ~J 

2-Chlorophenol 
',2-Methyl-4,6-dinitrophenol 

r' , I 
! 

2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
'4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 

o 
i 1 
LJ 

Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic ComQounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)f1uoranthene 
Benzo(g,h,i)perylene, 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 

',--, Naphthalene 
Phenanthrene 
Pyrene 

Final 
EC Source Statistic Type 

2.92 iMaximum 
6.37 Maximum 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
17.86 Upper Confidence Limit Arithmetic 
35.20 Maximum 
40.30 Maximum 
0.50 Upper Confidence Limit Arithmetic 

21.10 Maximum 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 

70.30 Maximum 

--
Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic, 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upp~r Confidence Limit Arithmetic 
0.001 Upper Confidence Limit Arithmetic 
0.001 Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 

- Upper Confidence Limit Arithmetic 
0.001 Upper Confidence Limit Arithmetic 
0.004 Upper Confidence Limit Arithmetic 

0.25 Maximum 
0.26 Maximum 
0.25 Maximum 
1.87 Maximum 
2.86 Maximum 
2.13 Maximum 
2.09 Maximum 
1.58 Maximum 
2.23 . Maximum 

0.42 Maximum 
3.26 Maximum 
0.25 Maximum 
1.49 Maximum 
0.25 Maximum 
2.26 Maximum 
5.20 Maximum 
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Appendix E'Soil chemical Dat~ Statistics - Tar Pond Ar~~ Subsurface Soil 
Final" 

..... 

Metals and Inorganics . 
· Antimony 

Arsenic 
Beryllium 

, Cadmium' 

· ... ,Chromium 
..... Copper' 

Lead' 
' .. Mercury ." 

Nickel :; 

, ~ ,·i 

..... ,'. 

.' 

' .. 

EC Source Statistic Type. 

,1.59 Maximum 
1.80 . Maximum 

0.50 Maximum "." 
0.50. Maximum 

,10.60 Maximum.·. , 

10.70·' Maximum 
18.30 Maximum·. .' 

0,50 " jMaximum '., . '. : .. 

11.10 Maximum ... ' 

~~·~~·~~-~~~:7:;.Seleniu·m ... ' -
:~" :'Silv~r:~ . ' .. 

' .. 0.50': 

.' 0.50' 

. Maximum 

Maximum 

.... . : ..... ':,,-~~.~ ... 

.;. . -', ~ 

ThaillurTl.·.·· ""' .. , 5.00 Maximum. 
zinc': __ 62.60";. Maximum ::'.' '" 

· .CYanide-' 6.48i:;~ , Maximum" ". ..... 

·.!!M!!o~n!!o~·c"-ly~c~l!.!ic~· ·.t;;;.A!!.r::t.o.!!m.!!a~t:!!ic~: ·..!:c~o~m!!l:!p;=o=u=n~d=s=,:-: ~+-":,,,,:~'~ .. :'~' .. ::,--' ':':';;"':';"'-:."::":"'~':,---' -':':'-'-'--J:' .. 
· . 2,3,4,6-T etrachlorophenol :.... 1------'-_26_·,___. -,-----:.+-M---'a_x_im_u_m----"-.,;.;c:_.:_' '.;c"..:.'" .;::'------' .... ,'--'-':....:.,'--1 

),4,5~TrichI6ropl1enof.:'.' .• ',.; . 26 Maximum'>. . ..•..... '.' 
." 2,4 ,6~ T ~!ChlC)rophen~ ,., f-.. -'--, .-, '-. '-26--' . ':-'--+-M-a-x~im,---u-m--'-.'..:.' ,--'-'---.--'-".;c, .-... --'-'--1 

2,4-DichI6rophEmol:' 26 Maximum., ':"'; , 
2,4-Dimethylpheno i: " ···'··I----'-""26-=----'-:f:M,...,..,.-ax""':i-m'---u-m-.. -•. · --'--,-. '---':' .-'-:,:..c.-~ 

'2,4-Dinitrophenol I> 46 I Maximum' , '., ,~.:. ....., .. ' 

2-Chl()ropheriol" .:'... 1-:-~_2-,-6_'_"'_' +-M_a_x-:-im_u_m~' .;_. ,..:'_'_"'_",..:' '-'-"_-'-'-1" 

...... 2-Methyl-4,6-dinitr'opheriol·26 .'. Maximum" 
';. 2'-Meth,tI'phe'ri'oi: ,;;." .' 1----'----'---+. :-M=-a-x:-im-u-m----:c-.. --'---'-----'-,-1. 

2~Nitrophef'lol: ...• 26 '" '. Maximum ~. 

.~ 3-Methy'lphenol '. ..... ".:' ',. 1- j Maximum,;· . 
" 4-ChlOro-3~~ethYlphEmoi .. , ··+':----'--'-2-6'-'-·: '-'-'--+. -M-a-x-im-u-m"--'-, :.--'---'---'----'--1 

4~_Methylphen()1 .,....... '. 26' '. Maximum. 

4-Nitrophenol·.' . :,26 "" Maximum"':.)· .':' 
<" .. ,".; 

1 07> Maximum.,· .. Benzene· .,':' 

. ' .. EUlylbelnzene' .. .~,. ,::103" Maximum .. .":i",': 
Penfach'loropheriol.·:·. 26< Maximum:r.i' .. 
Phenoi" ... . 26 I Maximum" . ':: 

Tohiene: •. 78 Maximum· "" .. "" 
Xylenes ... ' 

", " "'--'¥, • 

"',." ' Maximum.··· '".;,' " .... '" •. . 141 

. ' Poly~romatic Coin'pounds . . ..... : 
Acenaphtherie.: 1------'----+--'--'-'-----'----'--'--'------' 990 Maximum",," ...... : .. 

·\A.c~naphthylene .. " '.' ... ' 

'Anthracene I: ..... • ' 
Beni6(a)anthracene: 
Benzo(a)pyrene 

," . Benzo(b)f1uoranthene, ' 
" ~. Ben~~(g,h))perylene···, ... 
, ... " ~'Ben~o(k)fluorant~ene':"'" 
.. . .'chrys'eriEi::-::·. ,.... . 

•• Dibenzo(a,h)anthracen~ .' 
.. Fluorarithe~e 

Fluorene :.':' 

. Indenci(1,2,3~cd)pyrene· 
.. Naphthalene 

Phenanthrene' 

. ".' .. Pyrene. 

807. 
.. 1289 

495 
585 
500. 

.. 529. 
.292,. 

. 824 

87 
2050 
810 
373 

11100 

i 4560 

i 3580 

Maximum 
Maximum ,,: :. " .: 

Maximum 
Maximum ... 

Maximum ~ .~. ' .. 

Maximum 
Maximum, 
Maximum':' 
Maximum 
Maximum' 
Maximum , . 
Maximum 
Maximum 

. iMaximum 

!Maximum I' 

TPD5-1 

,,". '; .. ' 

,.:' 

"::"" 

' .. :''',' 

• _. ,;. :.'" • , L '. ~ 

' .. 
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Appendix D Ecological Screening - Frequency of Detection - Koppers Area Surface Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide Area Wide Area Wide 
Soil Soil Soil 

Number of 
Samples 

Number of 
Detects 

Percent 
Detect 

67% 
33% 
0% 
0% 
89% 
100% 
89% 
22% 
78% 
0% 
0% 
0% 

100% 

Monocyclic Aromatic Compounds',,";' ,m 

2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol, 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )f1uoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

79% 
36% 
71% 
100% 
100% 
100% 
100% 
100% 
100% 
93% 

100% 
71% 
100% 
50% 

100% 
100% 

KS1-1 
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Appendix D Ecological Screening - Background Concentrations - Koppers Area Surface Soil 

Chemical of Interest 

Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) (mg/kg) (unitless) 
Soil Max. Soil Soil 

Background Chemical 
Concentration Concentration 

i>""" ,·",,· •.• ··NA '/,(.' ,: .. 3.76 

~S"~~'~ ':'i<.,,,.3,40 
i,,)::::'::' :"""., ,,,,.,,,",",.'.', L~OZ ""':"i"',<"":/'.· 0 .50 
I',,' .:<' ............ ' . 1> .... ',::,",'.:;\'0.93 ",:':."" >' 0.50 
"".', ',:: :,T i':'26.57: ;:','<:<. "22.30 
; ... ',." 34.34 ,:.,",,40.90 

,"24:02 "".' "', ',', 94.60 
.,.,~:: :'.:'0;04 "",,',-,',,:-.:, 3'23 ,','" '., 

t'28/:\~;~E1~4 """:"":',.,:,,',,19;80 
'",::--: '::C',:: NA ',":';":":" "·'''0.50 

ii ,':,,',.:., ... NA --, "'", ,. ':.:;:';":'-;"";"":',.,0.50 

"":/";',, NA ,;c,';"';::'''': 5,00 
:::":<,~5,52 <:; :',,',,): ..... 226 iOO, 

:,:>:' ('·::',.':.·,::"':NA 1)'::,::::.:')"":""'-::-
.". ,.--' 

Background 
Ratio 

NA 
0.59 
0.24 
0.54 
0.84 
1.19 
3.94 
80.75 
0.94 
NA 
NA 
NA 

2.37 
NA 

Monoc~clic Aromatic Com!;!ourids', .'.<',:':""': :-,:", . '.',' " . 

2,3,4,6-Tetrachlorophenol ? :: ,<';,NA 1:":' ,. >('f:,,' '1:70 NA 
2,4,5-T richlorophenol ""'''--' :':·",,":-:':,,:NA 1';:.<: "",',:",;;:',1; 70 NA 
2,4,6-T richlorophenol .,~,":"NA <;"'2:":""",·1.70 NA 
2,4-Dichlorophenol ·,i:""':::::-:/'/.',.NA ,,' ,", __ ' ", •• :':1.70 NA 
2,4-Dimethylphenol :;L'.'/:',',':"':""NA i'.'<:""":·'.',,··':1; 7,0 NA 
2,4-Dinitrophenol , ";"'-:'i':Oi:,,:NA 1,:":,>:",-,,,,':3.30' NA 
2-Chlorophenol :.:i::;-:'::",i!:::::.'.NA 1,""'/' ,::1;70 NA 
2-Methyl-4,6-dinitrophenol ','::"",i.", ·"'::','NA ,.,.,',.>,/<1:70 . NA 
2-Methylphenol .:';-: "":,,:, .. '':::;,N~ I'';-:''·'·':''i~''·''''·''··~~ NA 
2-Nitrophenol i.~ '<:' ,<NA 1''',:,:.,.,':'}:::':::.:,t;70 NA 
3-Methylphenol ,"i"":"+:::', NA '·:'.':--"'·"::""~7 NA 
4-Chloro-3-methylphenol ',;>."", :\NA ,::.:,:'j',::":,1 ;70 NA 
4-Methylphenol ···,"H::.:-, ,NA i'-:':"'.": '1;70 NA 
4-Nitrophenol '--,'".". :",,:::,,:,,:,"NA .. ,';C'.,:"""'" ,1.70 NA 
Benzene '::, .. ,.,' "<,\"., NA ":':: """', :. :0.15 NA 
Ethylbenzene 

, '." NA 0.15 NA 
Pentachlorophenol ., ,< ,/'. ,", ,NA .. , ... .1;70 NA . " 

Phenol >-<' . ',:,NA .. ".' ,.,:.:: .... :1.70 NA 
Toluene ':',':."NA : .. <,:.,.,." ..... , .. "0.15 NA 
Xylenes ,. , ",::,,''.NA i':·'·,<'.::':' 

-, ... 0.15 NA .. .. 
'., " 

Polyaromatic ComQounds "":"'",," .. ,'./': ... ',., ... ,.: .... ,,: 
Acenaphthene 

., --, ." NA " .. ,- .. -::. '-:."".; 110 NA 
Acenaphthylene NA .0. 4 NA 
Anthracene NA -:' 212 NA 
Benzo(a)anthracene NA 53 NA 
Benzo(a)pyrene NA 61 NA 
Benzo(b )f1uoranthene NA ',' 58 NA 
Benzo(g ,h,i)perylene NA 46 NA 
Benzo(k)f1uoranthene NA 37 NA 
Chrysene NA 71 NA 
Dibenzo(a,h)anthracene .... NA 10 NA 
Fluoranthene NA 135\ NA 
Fluorene NA .55 NA 
Indeno(1,2,3-cd)pyrene NA 421 NA 
Naphthalene NA 11 NA 
Phenanthrene " .. NA 92 NA 
Pyrene I NA 217 NA 
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Appendix D Ecological Screening - Screening Benchmark Values - Koppers Area Surface Soil 
•. I No. of COls - 1·,::':,:""471 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 
Screening ECSoil Hazard SumRs 
Benchmark Chemical Quotient over Soil Cross Medium 

. Chemical of Interest Value Concentration (R) R RValue Sum ofRs 

Metals and InorQanics 
Antimony 1:::·.0';:' 1,·······::··:,,·,·;5 3.76 0'.75 0'.0'11 0'.75 0'.75 
Arsenic ii":o", I,,,.,,",,,, .. ,." '·.,"<}7 

I>""': . <:',.,'."',' 3.40' 0'.49 0'.0'0' 0'.49 0'.49 
Beryllium i":i°': v'::;, ",;,;< ",i'," '. 8: 0'.50' 0'.0'6 0'.0'0' 0'.0'6 0'.0'6 
Cadmium 1:;:':0'::.,'; 1':;"';;,:;';',·"4' 0'.50' 0'.13 0'.0'0' 0'.13 0'.13 
Chromium · •. '.· •• '0:"" ., .. L::;';':':': "':30' 22.30' 0'.74 0'.0'1 0'.741 0'.74 
Copper "D" , 1":'?}"::'::,',5D 40'.90' 0'.82 0'.0'1 0'.82 0'.82 
Lead '.';"0',',') ,"":::"",:\::50'. . 94.60' 1.89 0'.0'1 1.89 1.89 
Mercury ;';0":',"; 1",,:;,:,:,;':,:':':'0':1 3.23 32.30' 0'.24 32.30' 32.30' 
Nickel ~", 1:,:";,,::1':<.;.'> ",'.30' 19.80' 0'.66 0'.0'0 0'.66 0'.66 
Selenium ".:,.,0,::,:) '::'::.':'::::,0;3 0.50'1 1.67 0'.0'1 1.67 1.67 
Silver .. ,<:,:'0","':',:, '.",,":":';":",,;:::2 0'.50' 0'.25 0'.00 0'.25 0'.25 
Thallium 

:cj __ 6:,:fF~1 5.0'0' 5.0'0' 0'.0'4 5.0'0' 5.0'0' 
Zinc 226.0'0' 9.42 0'.0'7 9.42 9.42 
Cyanide ":0":" "':'>.:';;.']80' - - NA 0'.0'0' 0'.0'0' 

Monoc~clic Aromatic Com~ounds::'" .. n 
2,3,4,6-Tetrachlorophenol 1':'·."0',:::, ·,,>):,,/, ... ;':'.';'20' 1.70' 0'.0'9 0'.0'0' 0'.0'9 0'.0'9 
2,4,5-Trichlorophenol '.".:;,0:;,'/ ';;';,'U:,i",':".,:g 1.70' 0'.19 0'.0'0 0'.19 0'.19 
2,4,6-Trichlorophenol I,Villii: 

liit~r 
1.70' 0'.17 0'.0'0' 0'.17 0'.17 

2,4-Dichlorophenol I".'::,/u,"'::'; 
" ,,;:,,:,,::,:i~6 1.70' 0'.0'9 0'.0'0' 0'.0'9 0.09 

2,4-Dimethylphenol 1';"0::;< 1.70 0.091 0'.00' 0'.09 0.0'9 
2,4-Dinitrophenol 1\0';;; i':"",:l'::,:;:::;';:"<"'?fl 3.30 0'.17 0'.00' 0.17 0.17 
2-Chlorophenol ,;::,O ... :~" l's"'Ciiz<:1D .1.70 0.17 0'.00 0.17 0'.17 . 

2-Methyl-4,6-dinitrophenol .... , ...•• 0'::, 1.:'::':'+':;"':>"" 1.70' - NA 0'.00' 0.0'0 
2-Methylphenol 1':0':";'" 1"":,'·'::,··:',":"';,':'·',·- - -- NA 0.00 0'.00' 
2-Nitrophenol 1",·.<0"".',., ·:~,:>._~7 1.70 0'.24 0.00 0.24 0.24 

f l 
LJ 

3-Methylphenol '0''''' <::o':e,::';,;;';' .:;~. - - NA 0.0'0' . 0.00 
4-Chloro-3-methylphenol ..... ·,:·,.::0 .• ,.'.,'· ::"':":"/\',~ 1.70 - NA 0.0'0 0.0'0 
4-Methylphenol I',~"" 1",'::·.,'/,:·;','.',,:;:;' 1.70' - NA 0.0'0 0.0'0' 
4-Nitrophenol I"." 0',<', 1:"'<,";,,' .. 7 1.70 0.24 0'.00 0.24 0.24 
Benzene ·• .. ,,0,'.:''',: 1':.",;':,:"J72 0.15 0.0'0' 0.00 0.0'0 0.00 
Ethylbenzene ",,'. 0'::';':;':': 1 :·';""':";;'j0':': 0.15 - NA 0'.0'0 0'.00 
Pentachlorophimol ,:.0,,:,,' , •. ,.,,. :'0'.879 1.70' 1.93 0'.01 1.93 1.93 

11 u 
Phenol ""0' •. ',' ,'.>.;"::."30 1.70' 0.0'6 0'.00 0.06 0'.0'6 
Toluene " O,,'i I", ····,",>;,.170' 0.15 0'.00 0.00 0.0'0 0.00 "". 

Xylenes , 0 ',:; '::'.:, : "'14 0.15 0.0'1 0.0'0 0.0'1 0.0'1 f \ 
'--' 

Pol~aromatic ComQounds .. ' . .', " ,.'"., .... 
Acenaphthene 0: . .,".": 20 110 5.50 0'.0'4 5.50' 5.50 
Acenaphthylene D .. . ' 30 4 0.14 0'.00 0.14 0.14 U 
Anthracene 0 ,.' 30 212 7.0'7 0'.05 7.07 7.0'7 
Benzo(a)anthracene 0 .' " 

....• ,.7' 53 7.59 0.06 7.59 7.59 
Benzo(a)pyrene 0 "".' ····7 61 8.71 0.06 8.71 8.71 

. \ 
, \ 

LJ 
Benzo(b)fluoranthene .... 0' I' ,.",',' ':7 58 8.23 0.06 8.23 8.23 
Benzo(g,h,i)perylene 0 . . " ' . 30 46 1.53 0.0'1 1.53 1.53 
Benzo(k)fluoranthene 0 •• 1" ',":;",: . ':'",·7 37 5.23 0'.0'4 5.23 5.23 
Chrysene 0 .. · .. : '.' '7 71 10'.20' 0.07 10'.20 10.20 
Dibenzo(a,h)anthracene 0 7 10 1.43 0.0'1 1.431 1.43 
Fluoranthene 0 30 135 4.49 0.03 4.491 4.49 
Fluorene ·0 30 551 1.83 0'.011 1.83 1.83 u 
Indeno(1,2,3-cd)pyrene 0' I 7 42 5.931 0.04 5.931 5.93 
Naphthalene 0 30 • 111 0'.371 0'·0'0'1 0.371 0'.37 
Phenanthrene 0 30 921 3.0'6 0.0'2 3.0'6 3.0'6 : i u 
Pyrene 0 3D 2171 7.23 0.0'51 7.231 7.23 

Sum of R I 136.1422551 
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Appendix D Ecological Screening· Detection Limit I SBV Comparison· Koppers Area Surface Soil 
(mg/kg) (rng/kg) Soil Soil 

Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Soil 
Detection 

Limit 

1>,'1'::::,,;, 
1·,;cLt:·C::i.~· ,,;. 

1 :,,·<1·<,":;' 
1":"1: .. ;:'.:<· 
j,;·.·.,;;:;1:;;,}";' 
.)., ;;';:t ]"j/i 

.,;:; .. 1.';.;"" 
... ' ..... ,J.';;<> •. 

L:"·'.1;",' 
'::;';:',.1.'::/','." 
',,::;"":)',1;'::'::.,.<, 
,',:-';;10:"··;;" 
.:;>',:1:>",',:.' 
S::/':O'~": ..•• '. " ....... ' .. ' 

Monoc~clic Aromatic ComQolirids·.··;.;;;; 
2,3,4,6-Tetrachlorophenol ';""':3;1"";""'. 
2;4,5-Trichlorophenol ":i/''':''\,L''':':;:' 

2,4,6-Trichlorophenol .. ,;;,3,4":'. 
2,4-Dichlorophenol >;:;':,34\/. 
2,4-Dimethylphenol ·,·· •. ':"'3.4;',",/:',.·· 

2,4-Dinitrophenol ';;':;:"6:6,.'". 

2-Chlorophenol ':;;",;;3.4.";.-'" 
2-Methyl-4,6-dinitrophenol b;{3A.';':';· 
2-Methylphenol I':;NA'<" 
2-Nitrophenol lu';', 3..i,,;,~ 
3-Methylphenol I;.···'··,',NA:;;:· 
4-Chloro-3-methylphenol 1<";3.4',(',. 
4-Methylphenol 1«,3'4(""'> " 
4-Nitrophenol I~.; < 3.4),:::,:. 
Benzene I>.'" 0;3'.,: 
Ethylberizene ... ·;0;3 .. ····· 
Pentachlorophenol ~.;"'3£:. 
Phenol '';·,''3A(.)·,· 
Toluene b'O.3' 
Xylenes ··;.;;.0.3::;'; .• ·• 

.... 
Polyaromatic ComQounds I:.':······ .. ··:.;·, 
Acenaphthene ··•.· •.. ·0.05<;, 
Acenaphthylene .• ' ';"5~'" 
Anthracene 0.05" 
8enzo(a)anthracene 0.05 •. 

8enzo(a)pyrene 0.05·' 
Benzo(b)fJuoranthene 0.05' '.' 
Benzo(g,h,i)perylene .0.05 •••. 

Benzo(k)fluoranthene ;0~05 •. ·, 
Chrysene . "0.05: •• ',· 
Dibenzo(a,h)anthracene 0.05;; 
Fluoranthene ·.0.05/· I 
Fluorene !. .•. OJ· .. '· ... 

Indeno(1,2,3-cd)pyrene ',.0.05'·;:' 
Naphthalene 1.0 ,,: 

Phenanthrene 0.05 
Pyrene 0~05 

Screening Number 
Benchmark of Dectects 

Value 

5 6 
7 3 
8 0 
4 0 

30 8 
50 9 
50 8 
0.1 2 
30 7 
0.3 0 
2 0 
1 0 

24 9 
780 0 

20 0 
9 0 
10 0 
20 0 
20 0 
20 0 
10 0 
- 0 

- 0 
7 0 

- 0 
- 0 
- 0 
7 0 

172 0 

-- 0 
0.879 0 

30 0 
170 0 
14 0 

20 11 
30 5 
30 10 
7 14 
7 14 
7 14 
30 14 
7 14 
7 14 
7 I 13 
30 I 14 
30 I 10 
7 14 

30 7 
30 14 
30 14 
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Appendix D Soil Chemical Data Statistics - Koppers Area Surface Soil 

i-I Metals and Inorqanics 
i 
'Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 

icopper 
)Lead 
Mercury 
Nickel 
,Selenium 
iSilver 
Thallium 
Zinc 
:Cyanide 

Monocyclic Aromatic ComQounds 

12,3,4,6-TetrachloroPhenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
.2-Chlorophenol 
:2-Methyl-4,6-dinitrophenol 
2-Methylphenol 

r 
I , 

2-Nitrophenol 
\3-Methylphenol 
4-Chloro-3-methylphenol 

! .... 
L 

4-Methylphenol 
4-Nitrophenol 
~Benzene 

Ethylbenzene 
Pentachlorophenol 
:Phenol 

! I 
i I , 
\... •• 4 

, \ 

Toluene 
Xylenes 

Polyaromatic ComQounds 
Acenaphthene 
Acenaphthylene 
,Anthracene ! ! 

t~J Benzo(a)anthracene 
Benzo(a)pyrene 
• Benzo (b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene L! 

Phenanthrene 
iPyrene 
\ 

I 

Final 
EC Source Statistic Type 

3.76 Maximum 
3.40 Maximum 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 

22.30 Maximum 
40.90 Maximum 
94.60 Maximum 
3.23 Maximum 
19.80 Maximum 
0.50 Upper Confidence Limit Arithmetic 
0.50 Upper Confidence Limit Arithmetic 
5.00 Maximum 

226.00 Maximum 

- Upper Confidence Limit Arithmetic 

1.70 Maximum 
1.70 Maximum 
1.70 Maximum 
1.70 Maximum 
1.70 Maximum 
3.30 Maximum 
1.70 Maximum 
1.70 Maximum 

- Upper Confidence Limit Arithmetic 
1.70 Maximum 

- Upper Confidence Limit Arithmetic 
1:70 Maximum 
1.70 Maximum 
1.70 Maximum 
0.15 Upper Confidence Limit Arithmetic 
0.15 Upper Confidence Limit Arithmetic 
1.70 Maximum. 

1.70 Maximum 
0.15 Upper Confidence Limit Arithmetic 
0.15 Upper Confidence Limit Arithmetic 

110 Maximum 
4 Maximum , 

212 Maximum 
53 Maximum 
61 Maximum 
58 Maximum 
46 Maximum 
37 Maximum 
71 Maximum 
10 Maximum 

135 Maximum 
55 Maximum 
42 Maximum 
11 Maximum 
92 Maximum 

217 I Maximum 

KS5-1 
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Appendix D Ecological Screening - Frequency of Detection - Koppers Area Subsurface Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 

. Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide Area Wide Area Wide 
Soil Soil Soil 

Number of Number of 
Samples Detects 

Percent 
Detect 

60% 
100% 
0% 
0% 

100% 
100% 
100% 
20% 
100% 
60% 
60% 
60% 
100% 
100% 

Monocyclic Aromatic CompolHlds::';'" 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Di'chlorophenof 
2,4-Dimethylphenol 
2,4-Dinitrophenol 

. 2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

0% 
0% 

0% 
0% 

44% 
56% 
22% 
67% 
67% 
78% 
67% 
67% 
67% 
67% 
78% 
33% 
67% 
44% 
56% 
67% 

KD1-1 
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Appendix 0 Ecological Screening - Background Concentrations - Koppers Area Subsurface Soil 

Chemical of Interest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead· 

Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) (mg/kg) (unitless) 
Soil Max. Soil Soil 

Background Chemical Background 
Concentration Concentration Ratio 

NA 
1.25 
0.24 
0.54 
0.61 
1.34 
0.86 
12.50 
0.79 
NA 
NA 
NA 

0.67 
NA 

Monocyclic Aromatic Compounds:'·'.""'·":··:';'···' 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 

. 2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 

. 4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene' 
Anthracene 
Benzo{a)anthracene 
Benzo{a)pyrene 
Benzo{b)f1uoranthene 
Benzo{g, h,i)perylene 
Benzo{k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

.' NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

7 NA 
14 NA 
20 NA 
23 NA 
5 NA 

.13 NA 
3 NA 

.18 NA 
0 NA 

16 NA 
NA 

9 NA 
30 NA 

KD2-1 

NWT 002984 



, .. \ 

[l 

~l 

[) 

fJ 
n 
L.i 

U
; 
f· 

r 1 
LJ 

\ 
u 

( i 
:: 1 
! I ...... 

Appendix 0 Ecological Screening - Screening Benchmark Values - Koppers Area Subsurface Soil 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 
Screening ECSoil Hazard SumRs 

Benchmark Chemical Quotient over Soil 
Chemical of Interest Value Concentration (R) R RValue 

Metals and Inorqanics 
Antimony 1'::.,0':>' i<· ..... ,,··.,,·:'.·,·,··.·· .. · '51 .• " ............ ", ·c··." 1.06 0.21 0.00 0.21 
Arsenic h.o·./: 1·.:':/':::':'::-';' .. 7;1 7.271' 1.04 0.01 1.04 
Beryllium I"""':: O,,··~,' !', ... :'·'.··81 0.50 0.061 0.00 0.06 
Cadmium k;,LO.·.':: i::::-::·.·.,·,··,."'::·,:·;-::~.04 0.50 0.13 0.00 0.13 
Chromium 1,+ 0:: 1,0.·:"".30 14.53 0.48 0.01 0.48 
Copper 1'::0:>. i::" ::.::;:.-,.,:: 50 46.00 0.92 0.01 0.92 
Lead 1.:: 0.;, 1.:)':>,·1,'::'/".:;50 20.60 0.41 0.01 0.41 
Mercury ~:':·:',.O·"· ::::""'::'::"::',',::.0.1. 0.50 5.00 0.06 5.00 
Nickel I·"·'.::;Q<: 1,:,:"::;::,:,:"730 16.52 0.55 0.01 0.55 
Selenium .'.:)0:'(" \··:·.,:.·:·;: .. :· .. ·· .• 0,3 0.50 1.67 0.02 1.67 
Silver riO. ':"":::' .. ,:;'<2 0.50 0.25 0.00 0.25 
Thallium ':0.'·:' 

:·,.".1."0 :. 1';::-::::."';/· ,.,C:J;t 50.00 50.00 0.64 50.00 
Zinc 1':'0·':" .'::-:··:::-..:·:.:,·:.,··,·.·· .... ·····.,:If 64.20 2.68 0.03 2.68 
Cyanide ·iO· 1' .. '>[:'·::'780 518.00 0.66 0.01 0.66 

Monocyclic Aromatic Com~oundS 1:;,·;····,·,···,-:.,·,·;:;,··;:'· 
2,3,4,6-Tetrachlorophenol 1·:;'·,0',"/. 1:'···.;·::····20 - -- NA 0.00 
2,4,5-Trichlorophenol 1:0:::;;', 1,··,··::,.,:",,''',:: .. :9 -- NA 0.00 

2,4,6-Trichlorophenol {.:'.p.:., .. :. f""."":·, 10 NA 0.00 
2,4-Dichlorophenol [,-.;::,0::". I::'::"!',·:~ - -- NA 0.00 
2,4-Dimethylphenol 1/"0>:;::" 1'.:';-);:',·20 -- -- NA 0.00 
2,4-Dinitrophenol [":':"";0'" \"1'::;);:1.;:'(.'::.'20 - - NA 0.00 
2-Chlorophenol I::'·O.·'''! ···.··;·· .• 10 - - NA 0.00 
2-Methyl-4,6-dinitrophenol 1::>:·:0". ,.: .... ;'!': •. .::, - -- NA 0.00 
2-Methylphenol 10: ...• ..... :.":-.:;;.,.,, .... "-. - -- NA 0.00 .-:: .. ::. 

2-Nitrophenol ' ........ 0 .• :: .• :~ .. :.<~. ':'.7- -- - NA 0.00 
3-Methylphenol ,·.·:iO····· \,'.,.'.:.·.·.:,.;,·.c;;;;, - - NA 0.00' .. 

4-Chloro-3-methylphenol 1',:0."; i·:':":··.····.·:: .• ···",. - - NA 0.00 
4-Metbylphenol ':0;.:',: ... :":'.:: ".:::':"-'-. - - NA 0.00 
4-Nitrophenol .' 0.;, 

. :" . .... ·:".',,',::::,'7' - - NA 0.00 
Benzene ... ',;0'.:'-"" ·:.···:··,·::,·;'172 0.15 0.00 0.00 0.00 
Ethylbenzene .. >0":" .'; .;::::,.:: ..... ;;;;, 0.15 - NA 0.00 
Pentachlorophenol 0 .. ' ......... '0.879 - - NA 0.00 
Phenol a •.. • ... :·,,· .. ·...:: ...... 30 - - NA 0.00 
Toluene ··0.··· .. ·'·,·:· ...... ·170 0.15 0.00 0.00 0.00 
Xylenes 0.,',." '. ,.:. .' "·:14 0.15 0.01 0.00 0.01 

Polyaromatic Com~ounds .•.... . . 
I· 

Acenaphthene 0.·.· ..... 20 a 0.01 0.00 0.01 
Acenaphthylene 0····· 30 1 0.04 0.00 0.04 
Anthracene a 301 2 0.07 0.00 0.07 
Benzo(a)anthracene 0 7 7 1.06 0.01 1.06 
Benzo(a)pyrene a 7 14 2.06 0.03 2.06 
Benzo(b)fJ uoranthene . 0 •.. " 7 20 2.80 0.04 2.80 
Benzo(g,h,i)perylene O .. " ..... : .. ,. ". 30 23 0.75 0.01 0.75 
Benzo(k)fluoranthene a 7 5 0.71 0.01 0.71 
Chrysene a 7 13 1.90 0.02 1.90 
Dibenzo(a,l:l)anthracene a 7 3 0.391 0.00 0.39 
Fluoranthene a 30 181 0.60 0.01 0.60 
Fluorene O. I 30 0 0.01 0.001 0.01 
Indeno(1,2,3-cd)pyrene 0 I 7 16 2.30 0.03 2.30 
Naphthalene a I 30 1 0.04 0.001 . 0.04 
Phenanthrene 0 30 9 0.291 0.001 0.29 
Pyrene 0 30 30 1.01 0.01 1.01 ! 
Sum of R 178.11175591 

KD3-1 

Cross Medium 
Sum of Rs 

0.21 
1.04 
0.06 
0.13 
0.48 
0.92 
0.41 
5.00 
0.55 
1.67 
0.25 

50.00 
2.68 
0.66 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 

0.01 
0.04 
0.07 
1.06 
2.06 
2.80 
0.75 
0.71 
1.90 
0.39 
0.60 
0.01 
2.30 
0.04 
0.29 
1.01 

NWT 002985 
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Appendix D Ecological Screening - Detection Limit I SBV Comparison - Koppers Area Subsurface Soil 

Metals and InorQanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) (mg/kg Soil Soil . 
Soil 

Detection 
Limit 

',':>"',1",>,. 
"\);.1'>;;':,;,i 

.';'~'''''··1;,'' 
'."';,;,·.,.;1·:::,i:,':i 

L ...... · .... ,.·~"'· .. ',··· 

1· .. ,·: .. ,';;·, .. 1 .• ···.,.,·· 
1.("' 'f4i' >:..: 
I .. i:.i»··jj.-:·:'" 
1'.'·,,1 .. :-,:. 
r"};:,"L/·'·i ... 
;.,;;..:;;:'···.1· .... : .. '·.;;: 
";;'.<;,100,//:. 

1:: .... ".'· ••• ·1.":: •. 
L,;."·]5"';'" 

. ...... 

Screening 
Benchmark 

Value 

5 
7 
8 
4 

30 
50 
50 
0.1 
30 
0.3 
2 
1 

24 
780 

Number 
of Dectects 

3 
5 
0 
0 
5 
5 
5 
1 
5 
3 
3 
3 
5 
1 

Monocyclic Aromatic Com[!ounds·'.":·",,,, 
2,3,4,6-Tetrachlorophenol · .• • •• :,·'NA.:'···, 20 0 
2,4,5-Trichlorophenol I"'''INA",'), 9 0 
2,4,6-Trichlorophenol I"'··.,'NA,'.:"":' 10 0 
2,4-Dichlorophenol :'.,N.t).,,, 20 0 
2,4-Dimethylphenol [...'·":iSt'-lA'.'- 20 0 
2,4-Dinitrophenol I,·.;·;· .... ··NA .. ',,'." 20 0 
2-Chlorophenol 'I",/NAY' 10 0 
2-Methyl-4,6-dinitrophenol I ,.~~","NAg: .• :", - 0 
2-Methylphenol I, ... '·· •• NA ••.• ,·' ....... - 0 
2-Nitrophenol I'··NA·.· ••• ···•· ..• 7 O· 
3-Methylphenol ,·'<.·Nt>; - 0 
4-Chloro-3-methylphenol I···'·:;L~"" - 0 
4-Methylphenol 1"'",·.:NA::"ii."< - 0 
4-Nitrophenol ........ NA'·.':':'· 7 0 
Benzene j .. >52· ... " 172 0 
Ethylbenzene 1 ....... 5:2 .,<;.,' - 0 
Pentachlorophenol 

•• 
NA .... 0.879 0 

Phenol : "·", •. NA-I.·'" 30 0 
Toluene 1., .. ·,.;'5.20'''''' 170 0 
Xylenes .' ·/16" •.... 14 0 

..... 

Polyaromatic Com[!ounds .. ,,,.., ......... ,,; 
Acenaphthene ······:'5:' 20 4 
Acenaphthylene "',0:05 . 30 5 
Anthracene .0.05 30 2 
Benzo(a)anthracene 0.05 7 6 
Benzo(a)pyrene 0.05: 7 6 
Benz"o(b )fluoranthene 0:05;. 7 7 
Benzo(g ,h,i)perylene .0,05 30 6 
Benzo(k)fluoranthene 0.05.·· 7 6 
Chrysene '0.05.· . 7 6 
Dibenzo(a,h)anthracene "0.05 7 6 
Fluoranthene 0.05 .. 30 7 
Fluorene 5 30 3 
Indeno(1,2,3-cd)pyrene 0.05 7 6 
Naphthalene 0.05 30 4 
Phenanthrene .0.05 30 5 
Pyrene 0.05 30 6 

KD4-1 

NWT 002986 



Appendix D Soil Chemical Data Statistics - Koppers Area Subsurface Soil 

-) 

'Metals and InorQanics 
'Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 

ICopper 
Lead 
Mercury 
Nickel 
IS . elemum 
J 
Silver -Thallium 
Zinc 
Cyanide 

Monocyclic Aromatic ComRounds 
:2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
,2,4,6-Trichlorophenol 
:2,4-Dichlorophenol 
I 
2,4-Dimethylphenol 

,-,2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 

f 

i 
i. ... 

2-Methylphenol 
f-Nitrophenol 
,3-Methylpheno I 
4-Chloro-3-methylphenol 

-14-Methylphenol 
4-Nitrophenol 
l 
Benzene 
Ethylbenzene· 
'Pentachlorophenol 
\ 
Phenol 
Toluene 
Xylenes 

! 
Polyaromatic ComRounds 
Acenaphthene 
I 
Acenaphthylene 
Anthracene 

LJ 

Benzo(a)anthracene 
Benzo(a)pyrene 
I 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene , 

; i 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

j ~ ; , 

L_I 

Rnal 
EC 

1.06 
7.27 
0.50 
0.50 
14.53 
46.00 
20.60 
0.50 
16.52 
0.50 
0.50 
50.00 
64.20 

518.00 

-
--
-
-
-
-
-
-
-
-
--
--
--
--

0.15 
0.15 

-
-

0.15 
0.15 

0.22 
1.30 
2.00 
7.40 
14.40 
19.60 
22.60 
5.00 
13.30 
2.70 
17.90 
0.40 
16.10 
1.20 
8.60 

30.40 

Source Statistic Type 

Maximum 
Maximum 
Upper Confidence Limit Arithmetic. 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 
Maximum 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Maximum 
Maximum 
Upper Confidence Limit Arithmetic 

Upper Confidence LimitArithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Max 
Max 
Upper Confidence Limit Arithmetic 
Upper Confidence Limit Arithmetic 
Max 
Max 

Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 

I Maximum 
Maximum 

K05-1 
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Appendix E - Human Health Risk Screening Tables 
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Appendix E Human Health Screening - Frequency of Detection - Tar Pond Area Surface Soil 
Area Wide Area Wide Area Wide 

Soil Soil Soil 
Number of Number of Percent 
Samples Detects Detect 

Metals and Inorganics 
Antimony 100% 
Arsenic 33% 
Beryllium 0% 
Cadmium 0% 
Chromium 100% 
Copper 100% 
Lead 100% 
Mercury 0% 
Nickel 100% 
Selenium 0% 
Silver 0% 
Thallium 0% 
Zinc 100% 
Cyanide 100% 

Monoc)lclic Aromatic Compounds'·;:·:'.,···· 

2,3,4,6-Tetrachlorophenol 0% 
2,4,5-Trichlorophenol 0% 
2,4,6-Trichlorophenol 0% 
2,4-Dichlorophenol . 0% 
2,4-Dimethylphenol 0% 
2,4-Dinitrophenol 0% 
2-Chlorophenol 0% 
2-Methyl-4,6-dinitrophenol 0% 
2-Methylphenol 
2-Nitrophenol 0% 
3-Methylphenol 
4-Chloro-3-methylphenol 0% 
4-Methylphenol 0% 
4-Nitrophenol 0% 
Benzene 0% 
Ethylbenzene 0% 
Pentachlorophenol 0% 
Phenol 0% 
Toluene 0% 
Xylenes 0% 

Poly:aromatic Compounds 
Acenaphthene 79% 
Acenaphthylene ::12·'· . 86% 
Anthracene 13 93% 
Benzo(a)anthracene 14 100% 
Benzo(a)pyrene 14 100% 
Benzo(b)f1uoranthene 14;· 100% 
Benzo(g,h,i)perylene 14 100% 
Benzo(k)f1uoranthene 14 100% 
Chrysene 14 100% 
Dibenz.o(a,h)anthracene 13· 93% 
Fluoranthene 14> 100% 
Fluorene 14· 10 71% 
Indeno(1,2,3-cd)pyrene 14 14 100% 
Naphthalene 14 12 86% 

. Phenanthrene 14 14 100% 
Pyrene 14 14 100% 

TPS1-1 
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Appendix E Human Health Screening - Background Concentrations - Tar Pond Area Surface Soil 
(mg/kg) (mg/kg) (unitless) 

Soil Max. Soil Soil 
Background Chemical Background 

Chemical of Interest Concentration Concentration Ratio 

Metals and (norganics 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

.. "'24.02., .• 10.80 

,...... • .... ,. NA·c:,:"., .,. "0.50 

•.. ··.<:'.<NA·'·'··'··'·· . S .. OO -.:i.:.... . .............. : .. ,...... 

..... '.. . .•.. 
Monocyclic Aromatic Compounds." '.' ... ' 
2,3,4,6-Tetrachlorophenol,' ....'. ;NA 26.00 
2,4,5-Trichlorophenol ·'····.' ..... ·':'·,·:·'·NA ··'i.) ... :.·' "'26:00 
2,4,6-Trichlorophenol ... ,,·: •• ,,····NA'.::··i' ... ·.26.00 
2,4-Dichlorophenol,,:<:::;,NA ".'ii·"" .:':2ftOO 
2,4-Dimethylphenol '. ·······:·,;-,:;·'.NA·,"':··············26.00 

2,4-Dinitrophenol<L,:':"',," .':,:",'NAI'·';;:·":':i49;00 
2-Chloro phe nol·,." :.:~:/.NA 1,':":'/ · .•. ·.26.00 
2-Methyl-4,6-dinitrophenol~{:·.L:NA .:,:,', .....••. : .. , .•. , :'26.00 
2-Methylphenol .'",',.;-:.,. NA: .. ,.,.'> ·'.i. Cc 

2-Nitrophenol ... • ... '.,.;i,.·N"', .... :·':·;., 26.00 
3-Methylphenol<:.i .• •· .. <·.i...NA I::.,:::-,::".···'.,·~ 
4-Chloro-3-methylphenol ...• , .... ·.' ..... ·•·· .. ·.NA.i .. ·:·":,'26,OO. 
4-Methylphenol'",,·<, ·NA.:'''';.:26.0Q 
4-Nitrophenol ~:.,_f"'·:· NA .<:"':" '26~00 
Benzene. ',". ,",'NA:.··: ,···· .. ·,0.15 
Ethylbenzene<·NA,.:.,.. 0.15 
Pentachlorophenol . ,'.··NA,.,·.26.00 
Phenol.., NA···· . ". 26.00 
Toluene NA 0.15 
Xylenes NA:·OJ5 ... 
. Polyaromatic Compounds 

NA 
0.19 
0.24 
0.54 
0.45 
0.49 
0.45 
12.50 
0.28 
NA 
NA 
NA 

0.70 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AcenaphtheneNA91 NA 
Acenaphthylene NA 29 NA 
Anthracene NA 16 NA 
Benzo(a)anthracene NA 50 NA 
Benzo(a)pyrene NA 129 NA 
Benzo(b)fluoranthene NA . 124 NA 
Benzo(g,h,i)perylene NA 202 NA 
Benzo(k)fluoranthene NA 451 NA 
Chrysene NA 75 NA 
Dibenzo(a,h)anthracene NA 33 NA 
Fluoranthene NA 1111 NA 
Fluorene NA' 6 NA 
Indeno(1,2,3-cd)pyrene' NA 141 NA 
Naphthalene I, NAj 91 NA 

Phenanthrene :I========N~A~:I =. =====.=. =. 3:7~1====N~A:==: 
pyrenel '-____ N_A.!...I ____ 1_3_4-'-1 __ NA_---.J 

TPS2-1 
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Appendix E Human Health Screening - Screening Preliminary Remedial Goals - Tar Pond Area Surface Soil 
No. of CO Is - 1":':"'''481 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 
Preliminary ECSoil Hazard SumRs 
Remedial Chemical Quotient over Cross Medium 

Chemical of Interest Goals Concentration (R) R Sum of Rs 

Metals and Inorqanics 
Antimony 1:',0', ',"L';}~, 820 1.87 0.001 0.00 0.00 
Arsenic !"//u";:,.,,,:> "',"/>':""i,':':27 1.11 0.04 0.00 0.04 
Beryllium '/",0:::'" :;::;:""""'>"'2200 0.501 0.00 0.00 0.00 
Cadmium .;,:'rcP":"',' IL'<"'">,,,~1 0 0.50 0.001 0.001 0.00 
Chromium ;:"'1!8" 1±:1'J::: ",:64 11.90 0.19 0.001 0.19 
Copper ",;"".,',0:"",,;,' "",:'''·/L76000 16.70 0.00 0.00 0.00 
Lead .;,\;:0:>"" I \""'.":",J 000, 10.80 0.01 0.001 0.01 
Mercury ."'0':' 1/"'",,:<,':,:: 8~ 0.50 0.01 0.00 0.01 
Nickel <;:iOf", ',<'/;,41000 5.92 0.00 0.00 0.00 
Selenium ",.,0"\,, ,i',':,;' ,,;10000 0.50 0.00 0.00 0.00 
Silver '.>,'0,' ,;"",i';';':,:,1 0000 0.50 0.00 0.00 0.00 
Thallium •...••••• 16(1 5.00 0.03 0.00 0.03 >",' ""'.',' 
Zinc "/:' 00000 67.20 0.00 0.00 0.00 
Cyanide 1,"':iO,:':! ~'4,4;00 0.80 0.00 0.00 0.00 

Monocyclic Aromatic ComQounds' """':"":':'/':':'"'''",,''' 
2,3,4,6-Tetrachlorophenol ',':',"0:,,"'; . "":1,"",';26000, 26.00 0.00 0.00 0.00 
2,4,5-Trichlorophenol ,<:OJ'''''' "">,',<88000 26.00 0.00 0.00 0.00 
2,4,6-Trichlorophenol 1',/,.;,0"\" ,:,';",;,/X<;' 220' 26.00 0.12 0.00 0.12 
2,4-Dichlorophenol 1""<,0'" "",ii;:.;' ?flOO 26.00 0.01 0.00 0.01 
2,4-Dimethylphenol 1:'0';> ),','\':;\'",,18000 26.00 0.00 0.00 0.00 
2,4-Dinitrophenol 1:,':"0),." <::ii'" """','1800' 49.00 0.03 0.00 0.03 . ..... 

2-Chlorophenol 1","',0,,;::,, ,,::,',;',,",,240 26.00 0.11 0.00 0.11 
2-Methyl-4,6-dinitrophenol 1"":;:)0"/;:, '+"""i"""::';;~' 26.00 -- NA 0.00 
2-Methylphenol I@LO",'" ,.'", ,44000, - - NA 0.00 
2-Nitrophenol 1/,0:; """, 'i,',;"::,,.,:~ 26.00 -- NA 0.00 
3-Methyl phenol 1::;'0,» "', ",;,;, ','';'44000 - -- NA 0.00 
4-Chloro-3-methylphenol 1,,:·0:;'.> :","',"",,:,""-,-"' 26.00 - NA 0.00 
4-Methylphenol 1""0;':,', "'«""",.4400 26.00 0.01 0.00 0.01 
4-Nitrophenol 1""0:", "":;,,,">':::' ;JOOO' 26.00 0.00 0.00 0.00 
Benzene ,',,;,0;',' "',.::":;,,,,'.;';,:1~5 0.15 0.10 0.00 0.10 
Ethylbenzene ,':',,'.'0 ',':';" "",·,;",,;',,',',230 0.15 0.00 0.00 0.00 
Pentachlorophenol 0,,' :"'" ''',.,,,:,'',' 11 26.00 2.36 0.00 2.36 
Phenol ." a., ')\;,',,100000 26.00 0.00 0.00 0.00 
Toluene '.','"",0", ,"i'"", •• ",""?';"'",520 0.15 0.00 0.00 0.00 
Xylenes ",0' ";,' "",'",:::,,;",;'210 0.15 0.00 0.00 0.00 

Polyaromatic ComQounds ;" ',',;,C". I",'",,:,;·":',:,;.,,":."'" 
Acenaphthene ,·0:::, "'.'38000 9 0.00 0.00 0.00 
Acenaphthylene 0',' I' .,.':'" '190 29 0.15 0.00 0.15 
Anthracene O' ,. ,',', 100000 16 0.00 0.00 0.00 
Benzo(a)anthracene O· :,2.9 50 17.17 0.01 17.17 
Benzo(a)pyrene 0 .. ' 

""", 0.29 1291 444.83 0.30 444.83 
Benzo(b )f1uoranthene a. i, " , 2.9 124 42.76 0.03 42.76 
Benzo(g ,h,i)perylene 0 '." 0.29 202 696.55! 0.47 696.55 
Benzo(k)f1uoranthene a 29 45 1.55 0.00 1.55 
Chrysene 0 .. 290 75 0.26 0.001 0.26 
Dibenzo(a,h)anthracene a 0.29 33 112.76 0.08 112.76 
Fluoranthene a 30000 111 0.00 0.001 0.00 
Fluorene I 0' 

, 
33000 61 0.00 0.00 0.00 

Indeno(1,2,3-cd)pyrene a 2.9 1411 48.62 0.03 48.62 
Naphthalene 0 1901 91 0.05 0.00 0.05 
Phenanthrene 0 " 0.29 37 128.62 0.09 128.62 
Pyrene 0 54000 134 0.00 0.00 0.00 

Sum of R I 1496.35232) 

TPS3-1 

NWT 002991 



n 
lj 
\r 

~.J 

; i 
I 

L.J 

Appendix E Human Health Screening - Detection Limit I PRG Comparison - Tar Pond Area Surface Soil 
(mg/kg) (mg/kg) Soil Soil 

Soil Preliminary Number 
Detection Remedial of Dectects 

Limit Goal 

Metals and InorQanics 
Antimony 

.. 

1'. 820 I 3 '." '.,' 
Arsenic ·.:::.;,1",}"/ 27 1 
Beryllium 1:··::).;1'·".·'··, ... ·· 2200 0 
Cadmium 1,':,17."'> 810 I 0 
Chromium '.',·1," 64 3 
Copper ,t"".",' 76000 3 
Lead I'.··· •• , 1>' , 1000 3 
Mercury 1"',,·,,1;::',,:,' 88 0 
Nickel :"',t·',,.' 41000 3 
Selenium '.c·L1 ••• ·,'.' 10000 0 
Silver i,';-"t:,;-',,'::: 10000 0 
Thallium ,'.;: •• >19,"" 160 0 
Zinc ,,:::,'j'\":i 100000 3 
Cyanide >:,,0;1:',),,' 4400 3 

Monocy:clic Aromatic ComQounds',,.."',,,'" 
2,3,4,6-T etrachlorophenol .'},52;0::.::, 26000 0 
2,4,5-Trichlorophenol ,,;:0',52:0. 'd. 88000 0 
2,4,6-Trichlorophenol ,',."~52;0'<:"'· 220 0 
2,4-Dichlorophenol ., ':"':52.0;'\." 2600 0 
2,4-Dimethylphenol ',.,,52:0';""·:'.: 18000 0 
2,4-Dinitrophenol """:-:98:0;::., 1800 0 
2-Chlorophenol "':",,:;52~O':"""" 240 a 
2-Methyl-4,6-dinitrophenol ·, .• 52;0""'" - 0 
2-Methylphenol I' .. ,' ·.,··Nk:c 44000 0 
2-Nitrophenol '····'52.0,'" - 0 
3-Methylphenol I:·,,,,NA.'.,,., 44000 a 
4-Chloro-3-methylphenol .. . 520 .. 0 ... .. ': ". :::': .. ::: .. ~ . --
4-Methylphenol ""52iO """ 4400 0 
4-Nitrophenol :,52:0 7000 0 
Benzene """·"'0;3."";,- 1.5 0 
Ethylbenzene ,.'0.3; '.:",'" 230 0 
Pentachlorophenol ,":' 52.0"'" 11 0 
Phenol 1,:'.52.0'/: 100000 0 
Toluene ·"',:O.3'~: '. 520 0 
Xylenes ",0.3'::' 210 0 

.. ",","," 

Polyaromatic ComQounds '.:: 
.'.' 

Acenaphthene 5"'" 38000 11 
Acenaphthylene 0~05 190 12 
Anthracene '0.05' 100000 13 
Benzo(a)anthracene 0.05" 2.9 14 
Benzo(a)pyrene 0.05;, 0.29 14 
Benzo(b )fluoranthene .',"',0.05 .. 2.9 14 
Benzo(g, h,i)perylene 0.05"" 0.29 14 
Benzo(k)fluoranthene 0.05·'., 29 14 
Chrysene ... ,. 0.05:- 290 14 
Dibenzo(a,h)anthracene 0.05 0.29 13 
Fluoranthene .0.05 30000 14 
Fluorene 5, . 33000 10 
Indeno(1,2,3-cd)pyrene 0.05 2.9 I 14 
Naphthalene 0.05 190 12 
Phenanthrene 0.05. 0.29 14 
Pyrene 0.05 54000 14 

TPS4-1 
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Appendix E Soil Chemical Data Statistics - Tar Pond Area Surface Soil 

EC Source Statistic Type 

Metals and InorQanics 
Antimony , 1.87 I Maximum 
Arsenic 1.11 I Maximum 
Beryllium 0.50 I Maximum 
Cadmium 0.50 I Maximum 
Chromium 11.90 Maximum 
Copper 16.70 Maximum 
Lead 10.80 Maximum 
Mercury 0.50 Maximum 
Nickel 5.92 IMaximum 
Selenium 0.50 Maximum 
Silver 0.50 Maximum 
Thallium 5.00 I Maximum 
Zinc 67.20 Maximum 
Cyanide 0.80 Maximum 

Monocyclic Aromatic Com[1ounds 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol. 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Com[1ounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fJuoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

I 

i 
I 

I 

, 

26.00 Maximum 
26.00 Maximum 
26.00 Maximum 
26.00 Maximum 
26.00 Maximum 
49.00 Maximum 
26.00 Maximum 
26.00 Maximum 

-- Maximum 
26.00 Maximum 

-- Maximum 
26.00 Maximum 
26.00 Maximum 
26.00 Maximum 
0.15 Maximum 
0.15 Maximum 

26.00 Maximum 
26.00 Maximum 
0.15 Maximum 
0.15 Maximum 

9.20 Maximum 
29.10 Maximum 
16.00 Maximum 
49.80 Maximum 
129.00 Maximum 
124.00 Maximum 
202.00 Maximum 
45.00 Maximum 
75.40 Maximum 
32.70 Maximum 
110.50 Maximum , 
5.90 I Maximum 

141.00 Maximum 
9.40 IMaximum 

37.30 IMaxlmum 
133.80 i Maximum 

TPS5-1 
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Appendix E Human Health - Frequency of Detection - Tar Pond Area Subsurface Soil 
Area Wide Area Wide Area Wide 

Soil Soil Soil 
Number of Number of Percent 
Samples Detects Detect 

Metals and Inorganics 
Antimony .4,'," 4, 100% 
Arsenic 17% 
Beryllium 0% 
Cadmium 0% 
Chromium 100% 
Copper 100% 
Lead 100% 
Mercury 0% 
Nickel 100% 
Selenium 0% 
Silver 0% 
Thallium 0% 
Zinc 100% 
Cyanide 71% 

Monoc}':c1ic Aromatic Com(;1ounds:": 
2,3,4,6-Tetrachlorophenol 0% 
2,4,5-Trichlorophenol 0% 
2,4,6-Trichlorophenol 0% 
2,4-Dichlorophenol 0% 
2,4-Dimethylphenol 0% 
2,4-Dinitrophenol 0% 
2-Chlorophenol 0% 
2-Methyl-4,6-dinitrophenol 0% 
2-Methylphenol 
2-Nitrophenol 0% 
3-Methylphenol 
4-Chloro-3-methylphenol 0% 
4-Methylphenol 0% 
4-Nitrophenol 0% 
Benzene 61% 
Ethylbenzene 61% 
Pentachlorophenol 0% 
Phenol 0% 
Toluene 56% 
Xylenes 61% 

Polyaromatic Com(;1ounds 
Acenaphthene 82% 
Acenaphthylene 82% 
Anthracene 22 19 86% 
Benzo(a}anthracene 22 20 91% 
Benzo(a}pyrene 22 21 95% 
Benzo(b }fluoranthene 22 21 95% 
Benzo(g ,h,i}perylene '·22 16 73% 
Benzo(k}fluoranthene 22,' 18 82% 
Chrysene 22 . 21 95% 
Dibenzo(a,h}anthracene 22. 14 64% 
Fluoranthene 22 . 20 91% 
Fluorene 22 17 77% 
Indeno(1,2,3-cd}pyrene 16 73% 
Naphthalene 18 82% 
Phenanthrene 86% 
Pyrene 95% 

TPD1-1 
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Appendix E Human Health - Background Concentrations - Tar Pond Area Subsurface Soil 
\ (mg/kg) (mg/kg) (unitless) 

Soil Max. Soil Soil 

Chemical of Interest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Background Chemical 
Concentration Concentration 

, '. ,; '~NAr .. ',,'. 1.59 

, . .,~0~93l' .• ,: . "'0.50 
':26.57 ",> • 1 0.60 
.. 34.34 '. 10JO 

24.02 --::; , . 18.30 
, ...... ' .... ",:".0;04 1',.:"" " •• 0.50 

.... ' 

Monocyclic Aromatic Compoundsi·.·,'" .. ··.··I,.,·'.·.i· 
2,3,4,6-T etrachlorophenol' ,:';, ,,:' NAI.~:::·. .' •. ' 26.00 
2,4,5-Trichlorophenol'··"',>;:,;,NAI<.·;""~":·' ',>26:00 
2,4,6-Trichlorophenol •. · .•. ··.\.:.·:/NA ":' .. :. "26;00 
2,4-Dichlorophenol.·· .\ ..... ".:·+'NA "'.', .. ···',.26~00 
2,4-Dimethylphenol·'.·" ' .. :::.NA·,L, ••.•..• · ...• ·· .•.• 26:00 
2 ,~-D in itroph enol I'···".".",·'>.,,:NA 1 .... ,,!.:;·;<.,:;:;\46 .00 
2-Chlo ro p heno 1..;,:).2':",.NA '," "'T',::','" 26;00 
2-Methyl-4,6-dinitrophenol!<'··.,,<:NA·/.:." 26.00 
2-Methylphenol • ... ··<.·,,;.··':"NA<·'.,:·,···,··,·.:;, 
2-Nitrophenol".:,· .NA> .... ·'···· .. :26:00 
3-Methylphenol.", . '. NA:.·'·"·:.·.>,;,:/,~ 

4-Chloro-3-methylphenol ..• '.;'··NA·:<t •. <:'.. 26.00 
4-Methylphenol .. ' ·····NA ........... 26:00 
4-Nitrophenol", ••• "." NA ···,26.QO 

Benzene" .. '\'. NA<: •• 0107:00 
Ethylbenzene .. ' •. "NA·,··103.00 
Pentachlorophenol .. ,NA .• ·• .";.26.00 
Phenol .; .. "",:' NAi,·"." •• , ,'; <.' 26;00 
Toluene>; NAIL',.'.',. 78;10 
Xylenes, ·· .. ,",NAI ... '·) 141..00 

.Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
8enzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene. 
Chrysene 
Dibenzo (a, h )anthracene 
Fluoranthene 
Fluorene 
Indeno( 1 ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

., .. ' <';., 
, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
.NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.... .. , 

• ,<,.. 'Y,: 

. >, .... ""'·990 
807 

1289 
495 
585 
500 
529 
292 
824 

, 
87 

2050 
810 
373 

11100 
4560 
3580 

TPD2-1 

Background 
Ratio 

NA 
0.31 
0.24 
0.54 
0040 
0.31 
0.76 
12.50 
0.53 
NA 
NA 
NA 

0.66 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NWT 002995 
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Appendix E Human Health - Preliminary Remdial Goals - Tar Pond Area Subsurface Soil 
No. of eOls = I •..... 48j 

Chemical of Interest 

Metals and Inorqanics 

Antimony 
Arsenic 

Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) Soil (mg/kg) 
Preliminary EC Soil 
Remedial Chemical 

Goals Concentration 

.•... O.j "':,},",'820 1.59 

.• ,0"" 1··.······"'<··,,.',,'27· 1.80 

1','0"" .1., •• , •• :::: ••• ·",.. 2200 0.50 
."0.,:,;,,:. 1";,'·"'·:,,:'·;·810 0.50 

.', •• 0:','; I,,··,'· .. <;",·.64 10.60 
'0'· 1:,,/'76000 10.70 

.:,0',,' >". ~ 1000 18.30 
,:":,0,,,',';' :;~S:::;"','88 0.50 

1 ....• / 0 <:: ::H:'::,i;', 41000 11.10 ... . ..... 

1"',0', ."> ' ,10000 0.50 

1:.ii°:';O'· '.:,; :',::;'1 0000 0.50 

1'::::0:· •.•. · .••• ::·;;':,:·::·:'160 5.00 
:','0;:',:" ",""',,100000 62.60 

'O;'L~ ":,,,.,:,',.'4400 6.48 

(ratio) Soil 
Hazard 

Quotient 
(R) 

0.00 
0.07 

o.ooi 
0.00 
0.17 
0.00 
0.02 

0.011 
0.00 
0.00 
0.00 
0.03 
0,00 

0.00 

Monoc~clic Aromatic ComRounds,; , .. ' .. :',> .. '."""' ... ' 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 

2A,6-Trichlorophenol 

2A-Dichlorophen.ol 
2A-Dimethylphenol 
2A-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitro phenol 

3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

P6111aromatic ComQounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 

Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sum of R 

.. ", 0"'· . .. .. " .... 26000 
)",0',.' 1,:",.';,),88000 

'. 0:, 1·"'>"2?0 
~,:'O" '::""",::,.'.2600 
:",:<0' ":::,,:: "'';18000 

i:O.,::'" ". ·>.,".·' •• :: •• ··1800. 

.>0:;;: ..... :',:,,240 

b'O:I I·;.;g'.···:·,':':,·~ 
·"";0:,,·' :·:,',.;'<,A4000 

",0'. I.":;:::: ':::;,. 

.',0,",: 1," .. ,,440,00 
.,0: . 1<: .•.. ,"':;'-~ 

'0 .. , ,;".,. : ' 4400 
.·· .. 0. .•.. :'" ...... 7000 

0,··:·," : .. ".,',.,:,:, 1~Q 

0." .. '··,",230 

0 '.:' .': ...... : • .1;1 
0'··'··" ',' ,100000 

"'. ° ···",.,.520 
0," ······"',"210 

.... ,.,. 

0 '.38000 
0 190 
0 100000 
0 2.9 
0 0.29 
O· 2~9 

0 0.29 
0 29 

0 290 

0 0~29 

0 30000 
0 33000 
0 I 2.9 

0 1 190 
I 0 I 0.29 I 

o 540001 

26.00 0.00 

26.00 0.00 
26.00 0.12 

26.00 0.01 
26.00 0.00 
46.00 0.03 
26.00 0.11 
26.00 --

-- --
26.00 -

-- -
26.00 -
26.00 0.01 
26.00 0.00 

107.00 71.33 

103.00 0.45 
26.00 2.36 
26.00 0.00 
78.10 0.15 

141.00 0.67 

990 0.03 
807 4.25 

1289 0.01 
495 170.69 1 
585 2017.24 
500 172.41 
529 1824.14 
292 10.07 
824 2.84 

87 301.03 

20501 0.07 
810 0.02! 
3731 128.62 

11100 58.421 
4560 1 .15724.14 1 

35801 0.071 

! 20489.5868 1 

TPD3-1 

(ratio) 
SumRs 

over 
R 

0.00 

0.001 
0,001 
0.001 

0.001 
0.001 

0.001 
0.00 
0.00 
0,00 

0.001 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.001 
0.00 
0.00 
0.00 

NA 

NA 

NAI 
NA 

NA 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.01 
0.10 
0.01 
0.091 
0.00 

0.001 

0.01 1 
0.001 
0.00 

0.01 

0.001 
0.771 
0.001 

I 

Cross Medium 
Sum of Rs 

0.00· 

0.07 
0.00 
0.00 
0.17 
0.001 
0.02' 
0,01 

0.00 
0.00 
0.00 
0.03 
0.00 
0.00 

0.00 
0.00 
0.12 
0.01 
0.00 
0.03 
0.11 
0.00 
0.00 
0.00 

0.00 
0.00 
0.01 
0.00 

71.33 
0.45 
2.36 
0.00 
0.15 
0.67 

0.03 
4.25 
0.01 

170,69 

2017.24 
172.41 

1824.14 
10.07 
2.84 

301.03 
0.07 
0,02 

128.62 
58.42 

15724.14 1 

0.07 1 

NWT 002996 
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Appendix E Human Health - Detection Limit I PRG Comparison - Tar Pond Area Subsurface Soil 
(mg/kg) (mg/kg) Soil Soil 

Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Soil 
Detection 

Limit 

ili{,J.·,:,::':' 
:·.'tU,'r:,·".· •. ·" 

".: ........ 1','."'.: 
.';"",,'1::,:','. 
.x" '1;':""': 
I""" .1"";, ,," 
1····,< .. ,',1<' .: 
1·.·.·,,· •. ····,:'1:',),,' 
1,""',1',:',;:,,;' 
····'··.1,'·':,'>, 

1,"',1',"':, 
I""'J'O" 
1,/,,:,,1',,:,,',<, 

,''//.'0,02::'; 

Monocy:clic Aromatic Com~ounds"" 
2,3,4,6-Tetrachlorophenol ,:,,:,52,'0,.> 

2,4,5-Trichlorophenol ··,··· .. ,··52:D" .... ~',· 
2,4,6-Trichlorophenol """'·,.'52.'O'j':::'·· 
2,4-Dichlorophenol .. ".;'52.'0;' 
2,4-Dimethylphenol ',52.'0"',"" 
2,4-Dinitrophenol '.;.;"98.'0.>·. 
2-Chlorophenol "52.0:,,<" 
2-Methyl-4,6-dinitrophenol 52.0,,<" 

" 

~-Methylphenol '··,,"':NA"··, 
2-Nitrophenol 52:'0,:",' 

3-Methylphenol ·'.":':,NA<":· 
4-Chloro-3-methylphenol ··"',/52~D'" 

4-Methylphenol "',52:0,:", •. , 

4-Nitrophenol 
, 

'. 52~0 ",'" 
Benzene "'0:03,"" 
Ethylbenzene .... 0.'03'::" 
Pentachlorophenol " .52.0"" 
Phenol .. : 52,'0', :." 
Toluene :"'.L5" 
Xylenes .. ',"0.08;:" 

Pol~aromatic Com~ounds '······'···.·2.':: 
Acenaphthene ~~D.05'· 

Acenaphthylene '0:05 
Anthracene 0.05 
Benzo(a)anthracene 0.05 
Benzo( a )pyrene 0.'05 
Benzo(b )f1uoranthene 0.05," 
Benzo(g ,h,i)perylene t .' 
Benzo(k)f1uoranfhene 0.05., 
Chrysene . '0.05' 

Dibenzo(a,h)anthracene 1 
Fluoranthene 0.05, 
Fluorene 0.5 
Indeno( 1 ,2,3-cd)pyrene 1 
Naphthalene 0.05 
Phenanthrene 0.05·.", 
Pyrene 0.05. 

Preliminary Number 
Remedial of Dectects 

Goal 

820 4 
27 2 

2200 0 
810 0 
64 4 

76000 4 
1000 4 
88 0 

41000 4 
10000 0 
10000 0 

160 0 
100000 4 
4400 5 

26000' '0 
880'00 '0 

220 '0 
2600 '0 
18000 '0 
1800 '0 
24'0 '0 

- '0 
44000 '0 

- '0 
44000 '0 

- '0 
44'00 '0 
7000 '0 
1.5 11 
230 11 
11 '0 

100000 a 
520 10 
21'0 11 

38000 18 
190 18 

100000 19 
2.9 20 
0.29 21 
2.9 21 
0.29 16 
29 18 

290 21 
0.29 14 

30000 20 
33000 17 

2.9 I 16 
190 I 18 
0.29 I 19 

54000 21 

TPD4-1 

NWT 002997 
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Appendix E Soil Chemical Data Statistics - Tar Pond Area Subsurface Soil 
Final 
fEe Source Statistic Type 

Metals and Inorqanics 
Antimony I 1.59 I Maximum 
Arsenic 1.80 Maximum 
Beryllium 0.50 Maximum 
Cadmium I 0.50 IMaximum 
Chromium 10.60 Maximum 
Copper I 10.70 Maximum 
Lead 18.30 I Maximum 
Mercury 0.50 Maximum 
Nickel 11.10 Maximum· 
Selenium 0.50 Maximum 
Silver 0.50 Maximum 
Thallium 5.00 Maximum 
Zinc 62.60 Maximum 
Cyanide 6.48 Maximum 

Monoc~clic Aromatic Com~ounds 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlo rophenol 
2,4,6-T richlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 

Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Pol~aromatic Com~ounds 

A 
A 
A 

cenaphthene 
cenaphthylene 
nthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )f1uo ranthene 
Benzo(g, h, i)perylene 

enzo(k)f1uoranthene 
hrysene 
ibenzo(a,h )anthracene 

B 
C 
D 
F 
F 

luoranthene 
luorene 

ndeno(1,2,3-cd)pyrene 
aphthalene N 

Phenanthrene 
Pyrene 

! 

I 

i 
! 
i 

! 
! 
! 
I 

26 Maximum 
26 Maximum 
26 Maximum 

26 Maximum 
26 Maximum 
46 Maximum 

26 . Maximum 
·26 Maximum 

- Maximum 
26 Maximum 

- Maximum 

26 Maximum 

26 Maximum 

26 Maximum 

107 Maximum 
103 Maximum 

26 Maximum 

26 Maximum 

78 Maximum 
141 Maximum 

990 Maximum 
807 Maximum 
1289 Maximum 
495 Maximum 

585 Maximum 
500 Maximum 
529 Maximum 
292 Maximum 
824 Maximum 
87 Maximum 

2050 Maximum 
810 Maximum 
373 I Maximum 

11100 I Maximum 
4560 I Maximum 
3580 I Maximum 

TPD5-1 

NWT 002998 



Appendix E Human Health Screening - Frequency of Detection - FAMM Area Surface Soil 
Area Wide Area Wide Area Wide 

Soil Soil Soil 
Number of Number of Percent 
Samples Detects Detect 

Metals and Inorganics 
Antimony 67% 
Arsenic 33% 
Beryllium 0% 
Cadmium 0% 
Chromium 67% 
Copper 100% 
Lead 67% 
Mercury 0% 
Nickel 100% 
Selenium 0% 
Silver 0% 

, , 

LJ Thallium 0% 
Zinc 100% 
Cyanide 

Monocyclic Aromatic Com~ounds:.:.;·;" .;.";-n 
2,3,4,6-T etrach lorophenol 
2,4 ,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol o 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 

n 
L ! 

2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 

[J 
Benzene 
Ethylbenzene 
Pentachlorophenol f] 
Phenol 
Toluene 
Xylenes I 

;,._1 

Polyaromatic Com~ounds 
Acenaphthene 33% 
Acenaphthylene 67% u 
Anthracene 3 33% 
Benzo{a)anthracene 100% 
Benzo{a)pyrene 100% 
Benzo{b )fluoranthene 100% 
Benzo{g ,h,i)perylene 100% 
Benzo{k)fluoranthene 100% 
Chrysene 100% 
Dibenzo{a,h)anthracene 100% 
Fluoranthene 100% 
Fluorene 33% 
Indeno{1,2,3-cd)pyrene 100% 
Naphthalene ·2 67% 
Phenanthrene 3. 100% 
Pyrene 3 I 100% 

PS1-1 

NWT 002999 
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Appendix E Human Health Screening - Background Concentrations - FAMM Area Surface Soil 

Chemical of Interest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) (mg/kg) (unitless) 
Soil Max. Soil Soil 

Background Chemical 
Concentration Concentration 

2.26 

Background 
Ratio 

NA 
0.54 
0.24 
0.54 
2.67 
1.01 
1.27 

12.50 
6.94 
NA 
NA 
NA 
1.19 
NA 

Monocyclic Aromatic Compounds:,""::' 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol, 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo{a)anthracene 
Benzo(a)pyrene 
Benzo{b )fluoranthene 
Benzo(g ,h,i)perylene 
Benzo{k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno{1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

NA 
NA· 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
o NA 
o NA 

NA 
2 NA 

.2 NA 
2 NA 

NA 
2 NA 

NA 
NA 
NA 

2 NA 
o NA 
2 NA 
3 NA 

PS2-1 

NWT 003000 
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Appendix E Human Health Screening - Preliminary Remedial Goals - FAMM Area Surface Soil 
No.. cf CO Is = 1"'::>291 

(mg/kg) Scil (mg/kg) (ratio.) Scil (ratio) 
Preliminary ECSoil Hazard Sum Rs 
Remedial Chemical Quotient cver Cross Medium 

Chemical of Interest Goal Ccncentration (R) R Sum of Rs 

Metals and InorQanics 
Antimony I~',O;::' .,':,";:,"{,:':;820 2.26 0.001 0.00 0.00 
Arsenic 1"i."O,:,.~ ',':;'T,':\>",:;;':27 3.14 0.121 0.00 0.12 
Beryllium I/?O:i',' ·':·~:':·"·2:2200. 0.50 0.001 0.001 0.00 
Cadmium 1,;:;""0::",' ':";"::;.810 0.50 0.00 0.00 0.00 
Chromium i'i"O', 1::"'("','>",',64 70.90 1.11 0.051 1.11 
Copper i 5,','())·':~;. .76000 34.70/ 0.001 0.00 0.00 
Lead i'~:'·'.O··:'~L • ,>",,;1000 30.40 0.03 0.00 0.03 
Mercury '::',",0':'::. 1,·/,,:;,;,",',;'::I"::,i88· 0.50 0.01 0.00 0.01 
Nickel :,::"'0';;'.":: . ,,'\:'·4;1·000' 146.00 0.00 0.00 0.00 .. 

Selenium ·',,0>", ' ........ "';·10000 .... __ .. ' ....... , ........... 0.50 0.00 0.00/ 0.00 
Silver ..... ,;,0',·'. ""/];:::,';;10000 0.50 0.00 0.00 0.00 
Thallium ::,.0;.::; I' ,:,'t',:",!;' .;'~,169 5.00 0.03 0.00 0.03 
Zinc \":.,0,', ,:::,""":"',100000 114.00 0.00 0.00 0.00 
Cyanide ,,'.0'/' I'':';'. ,."",. /"<'·.4AQQ -- NA 0.00 

Monoc~clic Aromatic Com~ounds ;'.::';"'.,t:.'.·"·"· 
2,3,4,6-Tetrachlorophenol ",0; ;; j':, <.,>. 26000 - -- NA 0.00 
2,4,5-Trichlorophenol ",.",0,,'); .';" \·'}··'C 88000 -- - NA 0.00 
2,4,6-Trichlorophenol • .. 0':,:::: ";";,,"'220 - - NA 0.00 
2,4-Dichlorophenol ,i',O:,,, <":::':':"":','2900 -- NA 0.00 
2,4-Dimethylphenol ,·',O".,j,; i".·· ",,';,;'1,8000 -- - NA 0.00 
2,4-Dinitrophenol ;;,'.:.0""';, ·',,'······,,'?E;:~,800 - -- NA 0.00 
2-Chlorophenol ·';:0::":;, 'i;',;,',).,,/.?4Q -- -- NA 0.00 
2-Methyl-4,6-dinitrcphenol 1·<0, ';"<,.,;::,,,~ - -- NA 0.00 
2-Methylphenol 1,'·0.,' ''''''':'''44000 -- -- NA 0.00 
2-Nitrcphenol 1",.0"; """'.'T·,.""'~ - -- NA 0.00 
3-Methylphenol ,.,;;'0'; ;,:,<" 44000 -- -- NA 0.00 
4-Chloro-3-methylphenol 1··.· ... ··0. ....,' •• j}::'~ - - NA 0.00 
4-Methyl phenol ",'./'0." "·,··",,,,"',.4400, -- - NA 0.00 
4-Nitrophenol 1,,',·,,·0';. ,<:.<;,,;,:;,,7000 - -- NA 0.00 
Benzene 1'·',0',/, "':;.,"":'('''1'.5 - -- NA 0.00 
Ethylbenzene 1".·"',0.< '::'."""':Y'·';'230 - -- NA 0.00 
Pentachlorophenol .:"0':' .,·.,,';.'/;':;,.11 - -- NA 0.00 
Phenol .,,:,.0, ; .. " "" "'\'::'1 00000 - -- NA 0.00 
Toluene '::.0, """>' •• /' '····"··','·520· - -- NA 0.00 
Xylenes 1,·':"0,"." :",,"210 -- -- NA 0.00 

Polyaromatic Com~ounds I":"", ", ,;:",,"",:".'<>.:' 
Acenaphthene .', "'0";';·' ·")'38000 0 0.00 0.00 0.00 
Acenaphthylene , a ..... "<:190 0 0.00 0.00 0.00 
Anthracene 0, 100000 0 0.00 0.00 0.00 
Benzo(a)anthracene 0 ... 2.9 . 1 0.43 0.02 0.43 
Benzo(a)pyrene 0 0.29 2 6.00 0.26 6.00 
Benzo(b )fJuoranthene 0: 2.9 2 0.55 0.02 0.55 
Benzo(g,h,i)perylene 0:: 0.29 2 6.281 0.27 6.28 
Benzo(k)fJucranthene .'. D·, , ,'.', ,29 1 0.04 0.00 0.04 
Chiysene "0 " 290 2 0.01 0.00 0.01 
Dibenzo (a,h )anthracene O' .. - .. '0.29 0 1.34 0.06 1.34 
Fluoranthene 

, 
0.·' 30000 3 0.00 0.00 0.00 . 

Flucrene .'. ··0·.·. 33000 0 0.00 0.001 0.00 
Indenc(1,2,3-cd)pyrene 0',·· .11 

2~9 21 0.531 0.02 0.53 
Naphthalene 0 190 01 0.00 0.001 0.00 
Phenanthrene 0 I, 0.29 21 6.97 0.30 1 6.97 
Pyrene "0 . 

.... 
540001 3 0.00 0.001 0.00 

,Sum of R / 23.4373972/ 

PS3-1 
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[l 

o 
i1 I . 

),") 

( "; 

i ' 

U 

o 
[] 

:1 
LJ 

, i 
. 1 

\ 

..... 1 

i 
1 

:. I 

Appendix E Human Health - Detection Limit I PRG Comparison - FAMM Area Surface Soil 
(mg/kg) (mg/kg) Soil Soil 

Metals and Inorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Soil 
Detection 

Limit 

I:,,·,:····ti·">··~" 
1")·~:'1.;:;i'';:,,· .. 
1'·"·"'~f,1·::,,'C'·; 
1:';::::":;';1.:'::;'" 

·."::···'· .. 1··',.~,?· 
1_,,"J:·1·"";,:'·'/· 
.':", •• ,;:;.,1/'.;,,',:"·· 
':':,': •. '1.>';: 
,",','::::";1:;;,',: 

";,1 "';. ,,, ... 
·');:;":'1'",,: 
'" .. ,.,:::10.';,';,', 
"",:,,:'j-,~;"'::;';:':<:' 
",:.).O:!i':,,:.''': 
.... , ...... 

Monocyclic Aromatic Com~ouiids,,:,,.,,, ..... '., 

2,3,4,6-Tetrachlorophenol . ,,,,iNN:",", 
2,4,5-Trichlorophenol ":,:,:J .... ,A',,,,', 
2,4,6-Trichlorophenol 1""',:::'!;'I'-JA',3';' 
2,4-Dichlorophenol 1":::"""1",,,"""" 
2,4-Dimethylphenol I:>'/IIA,';, 
2,4-Dinitrophenol I·"''''''NA'. 
2-Chlorophenol ! ·';:<NA:~. 
2-Methyl-4,6-dinitrophenol :,i'",'::NAc."" 
2-Methylphenol ........ ':,:,,';NA""" 

2-Nitrophenol : "'NA;.'·' 
3-Methylphenol "".,,,l'J,AJ.'''. 
4-Chloro-3-methylphenol .'..,:..'(.NA"·"'> 
4-Methylphenol '~"':'NA;;'" 
4-Nitrophenol .. ;:';NA":;.< 

Benzene ••· •. '/NA.',:,.;; 
Ethylbenzene .;;".NA),,'" 
Pentachlorophenol '· .... 'NA·"" 
Phenol ;,",··NA';;·"·' . ,;:":-~: ... "' 

Toluene ·;'.',·NA: ..... "· 
Xylenes ' .... ,.'.NA·';':"·'· 

Poillaromatic Com~ounds .. , .. ' ,.';':':':', 
Acenaphthene 0.05'" 
Acenaphthylene ···.'0.05"'" 
Anthracene .. 0~05'", 

Benzo(a )anthracene "'.0.05"." 
Benzo(a )pyrene ",'0.05''';;·' 
Benzo(b )fluoranthene . ;.0,05 
Benzo(g ,h,i)perylene .··,· •• · .. 0.05" 

Benzo(k)fluoranthene ,0,05: •• 

Chrysene 0.05·" 
Dibenzo(a,h)anthracene 0.05' 
Fluoranthene '0.05 _ 
Fluorene '.'" 0.05": 
Indeno(1,2,3-cd)pyrene 0.05 .' 

Naphthalene 0.05 .. " .. 
Phenanthrene 0.05" --

Pyrene ,0.05)'. 

Preliminary 
Remedial 

Goal 

820 
27 

2200 
810 
64 

76000 
1000 
88 

41000 
10000 
10000 

160 
100000 
4400 

26000 
88000 

220 
2600 
18000 
1800 
240 

-
44000 

-
44000 

-
4400 
7000 
1.5 
230 
11 

100000 
520 
210 

38000 
190 

100000 
2.9 

0.29 
2.9 

0.29 
29 

290 
0.29 

30000 
33000 

2.9 
190 
0.29 

54000 

Number 
of Dectects 

2 
1 
0 
0 
2 
3 
2 
0 
3 
0 
0 
0 
3 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 

1 
2 
1 
3 
3 
3 
3 
3 
3 
3 
3 
1 
3 
2 
3 
3 

PS4-1 

NWT 003002 
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Appendix E Soil Chemical Data Statistics - FAMM Area Surface Soil 
Final 
EC Source Statistic Type 

Metals and Inorqanics 
Antimony 2,26 IMaximum 
Arsenic 3.14 Maximum 
Beryllium 0.50 Maximum 
Cadmium 0.50 Maximum 
Chromium 70.90 Maximum 
Copper 34.70 Maximum 
Lead 30.40 Maximum 
Mercury 0.50 Maximum 
Nickel 146.00 Maximum 
Selenium 0.50 Maximum 
Silver 0.50 Maximum 
Thallium 5.00 Maximum 
Zinc 114.00 Maximum 
Cyanide -- Maximum 

Monoc~clic Aromatic Com~ounds 
2,3,4 ,6-Tetrachlorophenol -- Maximum 
2,4,5-Trichlo rophenol -- Maximum 
2,4,6-T richlo rophenol -- . Maximum 
2,4-Dichlorophenol -- Maximum 
2,4-Dimethyi phenol -- Maximum 
2,4-Dinitrophenol - Maximum 
2-Chlorophenol - Maximum 
2-Methyl-4,6-dinitrophenol -- Maximum 
2-Methylphenol - Maximum 
2-Nitrophenol - Maximum 
3-Methylphenol -- Maximum 
4-Chloro-3-methylphenol -- Maximum 
4-Methylphenol -- Maximum 
4-Nitrophenol -- Maximum 
Benzene -- Maximum 
Ethylbenzene -- Maximum 
Pentachlorophenol -- Maximum 
Phenol - Maximum 
Toluene - Maximum 
Xylenes - Maximum 

Pol~aromatic Coml:!ounds 
Acenaphthene 0.06 Maximum 
Acenaphthylene 0.18 Maximum 
Anthracene 0.32 Maximum 
Benzo(a)anthracene 1.24 'Maximum 
Benzo(a)pyrene 1.74 Maximum 
Benzo(b )f1uoranthene 1.60 Maximum 
Benzo(g,h,i)perylene 1.82 Maximum 
Benzo(k)f1uoranthene 1.02 Maximum 
Chrysene 1.60 . Maximum 
Dibenzo(a,h)anthracene 0.39 Maximum 
Fluoranthene 2.78 Maximum 
Fluorene 0.07 Maximum 
Indeno(1,2,3-cd)pyrene 1.53 Maximum 
Naphthalene 0.43 Maximum 
Phenanthrene I 2.02 Maximum 
Pyrene 2.59 IMaximum 

PS5-1 

NWT 003003 
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Appendix E Human Health Screening - Frequency of Detection - FAMM Area Subsurface Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide Area Wide Area Wide 
Soil Soil Soil 

Number of 
Samples 

Number of 
Detects 

Percent 
Detect 

67% 
100% 
0% 
0% 

100% 
100% 
33% 
33% 
0% 
0% 

33% 
33% 
100% 
0% 

Monocyclic Aromatic Compounds; 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4 ,6-T richlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fl uoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
,lndeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

0% 
13% 

0% 
13% 

56% 
22% 
56% 
56% 
56% 
56% 
67% 
56% 
56% 
33% 
56% 
33% 
56% 
44% 

5: 56% 
5 56% 

PD1-1 

NWT 003004 
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Appendix E Human Health Screening - Background Concentrations - FAMM Area Subsurface Soil 

Chemical of Interest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

(mg/kg) (mg/kg) (unitless) 
Soil Max. Soil Soil 

Background Chemical 
Concentration Concentration 

:,"'19.60 
013.20 

,: .3.50 

Background 
Ratio 

NA 
0.90 
0.24 
0.54 
0.61 
0.57 
0.55 

87.50 
0.68 
NA 
NA 
NA 

0.58 
NA 

Monoc~clic Aromatic ComQounds. '; 
2,3,4,6-Tetrachlorophenol NA 
2,4 ,5-Trichlorophenol NA 
2,4 ,6-Trichlorophenol NA 
2,4-Dichlorophenol NA 
2,4-Dimethylphenol NA 
2,4-Dinitrophenol NA 
2-Chlorophenol NA 
2-Methyl-4,6-dinitrophenol NA 
2-Methylphenol NA 
2-Nitrophenol NA 
3-Methylphenol NA 
4-Chloro-3-methylphenol NA 
4-Methylphenol NA 
4-Nitrophenol NA 
Benzene NA 
Ethylbenzene NA 
Pentachlorophenol NA 
Phenol NA 
Toluene NA 
Xylenes NA 

Pol~aromatic ComQounds 
Acenaphthene 2 NA 
Acenaphthylene 4 NA 
Anthracene 3 NA 
Benzo(a)anthracene 18 NA 
Benzo(a)pyrene NA 47 NA 
Benzo(b )f1uoranthene 40 NA 
Benzo(g,h,i)perylene 58 NA 
Benzo(k)f1uoranthene 12 NA 
Chrysene 24 NA 

. Dibenzo(a,h)anthracene 6 NA 
Fluoranthene 26 NA 
Fluorene 2 NA 
Indeno(1,2,3-cd)pyrene 38 NA 
Naphthalene 2 NA 
Phenanthrene 9 NA 
Pyrene 521 NA 

PD2-1 

NWT 003005 
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Appendix E Human Health Screening ~ Preliminary Remedial Goals· FAMM Area Subsurface Soil 
No. of CO Is = 1(' ;:':, 341 

(mg/kg) Soil (mg/kg) (ratio) Soil 
Hazard 
Quotient 

(R) Chemical of Interest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Monocyclic Aromatic Compounds>!:',"" ,,' 

Preliminary EC Soil 
Remedial Chemical 

Goal Concentration 

1.02 0.00 
5.25 0.19 
0.50 0.00 
0.50 0.00 

16.10 0.25 
19.60 0.00 
13.20 0.01 
3.50 0.04 

14.30 0.00 
0.50 0.00 
0.50 0.00 

27.50 0.17 
55.20 0.00 

0.02 0.00 

0.01 0.01 
0.03 0.00 

0.01 0.00 
0.13 0.00 

2 0.00 
4 0.02 
3 0.00 

18 6.21 
47 162.07 
40 13.79 
58 200.00 
12 0.41 
24 0.08 

6 20.69 
261 0.00 

2 0.00 
38 13.101 

2 0.01 
9 29.31 

52 0.00 

I 446.3874181 

PD3·1 

(ratio) 
SumRs 

over 
R 

0.00 
0.00 
0.00 
0.00 
0.001 
0.00 
0.00 
0.00 
0.00 
0.001 
0.00 
0.00 
0.00 
0.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00 
0.00 

NA 
NA 

0.00 
0.00 

0.00 
0.00 
0.00 
0.01 
0.36 
0.03 
0.45 
0.00 
0.00 
0.05 
0.00 
0.00 
0.03 
0.001 
0.07 
0.00 

Cross Medium 
Sum of Rs 

0.00 
0.19 
0.00 
0.00 
0.25 
0.00 
0.01 
0.04 
0.00 
0.00 
0.00 
0.17 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.02 
0.00 
6.21 

162.07 
13.79 

200.00 
0.41 
0.08 

20.69 
0.00 
0.00 

13.10 
0.01 

29.31 
0.00 

NWT 003006 
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Appendix E Human Health Screening - Detection Limit I PRG Comparison - FAMM Area Subsurface Soil 
(mg/kg) (mg/kg) Soil Soil 

Metals and InorQanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Soil 
Detection 

Limit 

.'.:' ('"t,/;:·:·:t 
·.";:i:·,1,,;.,,·t 
·:'~:·8·1··X· 
·/(·'·1·~···":.· 
""'.';:":.'1::,:),' . 
~J>1}';:;.'·· 

";>",:".1''''··;·. 
".')(1":,'" 
··:-... ·~·:,r·i:··· 
. i;:'·'.'·.1 ,:·i'. 

1·:::··, ....... ·;:1,·:.>·,: 
·.::·-';':'.1.0 'i'':··::' 
1;:':':-'·1'/,,::,,:,. 
I;:;.··,· () . ()~. . ...• 

...• ................... 
Monocllclic Aromatic Com~ourids> •• · •••••. '. 

2,3,4,6-Tetrachlorophenol I,:'P,"NA·.,.·.·'· 
2,4,5-Trichlorophenol 1(.' NA>'~ 
2,4,6-Trichlorophenol I,,·';::;NA: .• :.: 
2,4-Dichlorophenol I .. ···,NA: .. ·•· 

2,4-Dimethylphenol .. ::J-JA •. :.··· 
2,4-Dinitrophenol .::: . ~,. .iNA'>:::·· 
2-Chlorophenol '::NA/_" 
2-Methyl-4,6-dinitrophenol I·J'.·:·:NA·.::.",·, 
2-Methylphenol ,.· ... ,·.NA ••• ••·· .. •· 
2-Nitrophenol 

. 
V •.•. c'·NA ...... 

3-Methylphenol "';;:-' NA'>," 
4-Chloro-3-methylphenol >,NA'::;":·· 
4-Methylphenol : •••.••. NA',Y," 

4-Nitrophenol .···,·; ••.•.. NA,.·:-;· .. ;: 

Benzene ',"-'0.026.":' 
Ethylbenzene .' 0:026" 

Pentachlorophenol ' .. . NA· 
Phenol ·· .. ,; .. ·NA· .. ··•••·• 
Toluene .0.026: 
Xylenes · .... 0.074".· .. • 

Poillaromatic Com~ounds .. .': ................... 
Acenaphthene ·· .. 0.7 .... 

Acenaphthylene aT' 
Anthracene 0.7 ... 
Benzo(a)anthracene . 0.7 .• 
Benzo(a)pyrene .. 0:1 '. 
Benzo(b )fluoranthene ...•... 0.7. 

Benzo(g,h,i)perylene 0.7 
Benzo(k)fluoranthene 0.7 
Chrysene O.T· 
Dibenzo(a,h)anthracene 0.1,. 
Fluoranthene 0.7 
Fluorene ..•.. 0.7'.' 

Indeno(1,2,3-cd)pyrene " '. 0.7.' 
Naphthalene ". 0.7 ... •· 
Phenanthrene .... 0.7 

Pyrene 0.7 

Preliminary 
Remedial 

Goal 

820 
27 

2200 
810 
64 

76000 
1000 
88 

41000 
10000 
10000 

160 
100000 
4400 

26000 
88000 

220 
2600 
18000 
1800 
240 

-
44000 

44000 
-

4400 
7000 
1.5 
230 
11 

100000 
520 
210 

38000 
190 

100000 
2.9 

0.29 
2.9 

0.29 
29 

290 
0.29 

30000 
33000 

2.9 
190 
0.29 

54000 

Number 
of Dectects 

2 
9 
0 
a 
3 
3 
1 
1 
a 
a 
1 
1 
3 
a 

0 
0 
a 
a 
0 
a 
0 
a 
0 
0 
0 
0 
0 
0 
0 
1 c 

a 
0 
0 
1 

5 
2 
5 
5 
5 
5 
6 
5 
5 
3 
5 
3 
5 
4 

,5 

5 

PD4-1 

NWT 003007 
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Appendix E Soil Chemical Data Statistics - FAMM Area Subsurface Soil 
Final 
EC . Source Statistic Type 

Metals and InorQanics 
Antimony 1.02 Maximum 
Arsenic 5.25 Maximum 
Beryllium 0.50 Maximum 
Cadmium 0.50 Maximum 
Chromium 16.10 !Maximum 
Copper 19.60 Maximum 
Lead 13.20 Maximum 
Mercury 3.50 Maximum 
Nickel 14.30 Maximum 
Selenium 0.50 Maximum 
Silver 0.50 Maximum 
Thallium 27.50 Maximum 
Zinc 55.20 Maximum 
Cyanide 0.02 Maximum 

Monocyclic Aromatic Com~ounds 
2,3,4,6-Tetrachlorophenol - Maximum 
2,4,5-Trichlorophenol - Maximum 
2,4,6-Trichlorophenol -- Maximum 
2,4-Dichlorophenol - Maximum 
2,4-Dimethylpheno! - Maximum 
2,4-Dinitrophenol -- Maximum 
2-Chlorophenol - Maximum 
2-Methyl-4,6-dinitrophenol -- Maximum 
2-Methylphenol - Maximum 
2-Nitrophenol - Maximum 
3-Methylphenol -- Maximum 
4-Chloro-3-methylphenol - Maximum 
4-Methylphenol - Maximum 
4-Nitrophenol - Maximum 
Benzene 0.01 Maximum 
Ethylbenzene 0.03 Maximum 
Pentachloro phenol -- Maximum 
Phenol - Maximum 
Toluene 0.01 Maximum 
Xylenes 0.13 Maximum 

Polyaromatic Comr!ounds 
Acenaphthene 1.65 Maximum 
Acenaphthylene 4.00 Maximum 
Anthracene 2.80 Maximum 
Benzo(a)anthracene 18.00 Maximum 
Benzo(a)pyrene 47.00 Maximum 
Benzo(b )fluoranthene 40.00 Maximum 
Benzo(g,h,i)perylene 58.00 Maximum 
Benzo(k)fluoranthene 12.00 Maximum 
Chrysene 24.00 Maximum 
Dibenzo(a,h)anthracene 6.00 Maximum 
Fluoranthene 26.00 Maximum 
Fluorene 2.10 Maximum 
Indeno(1,2,3-cd)pyrene . 38.00 Maximum 
Naphthalene 2.30 Maximum 
Phenanthrene 8.50 Maximum 
Pyrene 52.00 Maximum 

PD5-1 

NWT 003008 
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Appendix E Human Health Screening - Frequency of Detection - Office Area Surface Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Area Wide Area Wide Area Wide 
Soil Soil Soil 

Number of Number of 
Samples Detects 

Percent 
Detect 

100% 
100% 

0% 
0% 

100% 
100% 
100% 
0% 

100% 
0% 
0% 
0% 

100% 

Monocyclic Aromatic Compounds 
2,3,4,6-Tetrachlorophenol 0'" " 

~~--~~b-~ __ ~~r-------~ 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methyl phenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
8enzo(a)pyrene 
Benzo(b )f1uoranthene 
8enzo(g ,h,i)perylene 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

4 
4 
4 
4 
4 
4,' 

4 

4 
4 
4 
4 

100% 
3, 75% 

25% 
4 100% 
4 100% 

4" 100% 
4 100% 

,4 100% 
4 100% 
4 100% 

, 4, 100% 
2 50% 
4 100% 
2 50% 
4 100% 
4 100% 

081-1 

NWT 003009 
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Appendix E Human Health Screening - Background Concentrations - Office Area Surface Soil 
(mg/kg)' (mg/kg) (unitless) 

Soil Max. Soil Soil 
Background Chemical Background 

Chemical of Interest Concentration Concentration Ratio 

Metals and Inoraanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

•. ..... NA 1.96 

,.' 24~2 55AO 

I'. .,·.·'2J.04..,.< 84.00 

.. ""NA ...... :/,." .. ', ... 0.50 

2,3,4,6-Tetrachlorophenol, .".'.:'::';'·'NAr'.,"":?'::::'/~ 
2,4 ,5-T ri chlo ro ph enol " ','':',<','/';,,'. NAi,"':;':\ "',;:::>, ' '. i',:';._ 
2,4,6-Trichlorophenol l.c·· •• J·.,.·.·.,NAI·:,·,.,·,;:';,;;:" '.',~ 
2,4-0 ich I oroph enol' ,:';,"'.7,: '."" 1\1 f..·1 "'",' "',.,' .... " •• ', ' ..• 77 
2,4-0imethylphenol 1';:,'i';>:"):' .•. NA!';,::;,;: .,;",'.~" 
2,4~Oinitrophenol .,';"i,·i ""NA :"",.,';""'" . " ""-~ 
2 -Chloro phenol,'>': "~""";"':< NA"';'" :"""::"":" ,~ 
2 -Methyl-4 ,6-dinitrophenol ',{ """,,:,(i::':::, NA -.·";:"':'}'~7 
2-Methyl phenol':-:':"'>"":,,, ';";','NA",,::;;;'::"· ,,"; ;'~::: 

2-Nitrophen 01,,;"/"';":"":/"'; NA .""";:":""",;~" 
3-Methylphenol "'}"';""';'::·:".NA. ,.,;::'·,'· •• ' .. ··,';F~E "7' 
4-Chloro-3-methyl phenol 'O"'>''':'';::':NA '<:"';':,'i,' ·.7 

4-Methylphenol ,,"'T"'",,''' NA 'j;::"".".' .... +-
4-Nitrophenol .",::.:,;:",;".', NA": ," ,.,',,-",;;:,.,:'" . 

Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

.Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )f1uoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Oibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

"":',' ," < ;'NA,.' ,,".i' . '.," :... 
.• , ....... ':<'.; ······.NA::'.,, . .., ,._-

·",·······'···,,, •. ,,,NAI'·:,'·,,· -

'NA 
NA 5 

. NA 7 
NA 5 
NA 6 
,NA 4 
NA 5 
NA 

.' 'NA 7 
NA o 
NA 5 
NAI o 
NA 3 
NA' 7 

082-1 

NA 
0.91 
0.24 
0.54 
0.93 
1.52 
2.31 
12.50 
3.99 
NA 
NA 
NA 
0.97 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA I 

NWT 003010 
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Appendix E Human Health Screening - Preliminary Remedial Goals - Office Area Surface· Soil 

(mg/kg) Soil (mg/kg) (ratio) Soil (ratio) 
Preliminary ECSoil Hazard SumRs 
Remedial Chemical Quotient over Cross Medium 

Chemical of Interest Goal Concentration (R) R Sum of Rs 

Metals and Inorqanics 
Antimony - 1:::0.,. ".~<",::"' .. ·..820 1.961 0.00 0.00 0.00 
Arsenic I:,··:u.'/, :",::;"(.,,,,:,'~'),', 27 5.26 0.19 0.001 0.19 
Beryllium 1"1':'·0":'/ :;','2200 0.50 0.001 0.001 0.00 
Cadmium ."".,., I'" .. ,. "":,;<""",,".',,,.,';1310 0.50 0.00 0.001 0.001 
Chromium 1··.·,·,.,0, ",~ 24.70 0.39 1 0.011 0.39 
Copper :"::--0;,, "":, ,[7'6000 52.10 0.00/ O.OOi 0.00 
Lead »,,'0::// ... ""'.,1000 55.40 0.061 0.00 0.06 
Mercury ,,';0.';:,::' I:."',::""'."",',: "·"!.'(·,.88· 0.50 0.01 0.00 0.01 
Nickel ,::",'0",','" :·"~':';:"41000. 84.00 0.001 0.00 0.00 
Selenium ''''.::0;': i,:""',10()00 0.50 0.00 0.00 0.00 
Silver ';;:,"',0,:.,. • ·;·,,·-;:,,'JHl!qu 0.50 0.00 0.00 0.00 
Thallium <.'9.';,":' ,,··,·.;;,·"':···':'ii.".',:J.po 0.50 0.00 0.00 0.00 
Zinc .,",.'0;' :"' .. C"':"JqOQQO 92.90 0.00 0.00 0.00 
Cyanide "":',0,·,,; ':i:;:"':"'::"·:'·.i4:400 -- -- NA 0.00 

Monoc~clic Aromatic Com(;!ounds"'''' <;"'."." ;"., 

2,3,4,6~Tetrachlorophenol 1:,.·::0".,;., ":,,,.,:26000. - - NA 0.00 .. "'", . : .. : ",.:. 

2,4,5-Trichlorophenol 1 ',: , \:'q;;-Ir' ;':"""":',8800.0 -- -- NA 0.00 
2,4,6-Trichlorophenol 1::i'(Qj "," :~0,.':'£"?20 - - NA 0.00 
2,4-Dichlorophenol 1<'.0 

" 

· ... : .. ",."··.::2600. -- - NA 0.00 
2,4-Dimethylphenol ">··: •. O'}::·, 1::"";:;""",',18000 -- NA 0.00 
2,4-Dinitrophenol ::',:;0'';' 1··,·t,:':""i"'G;1§OO· -- -- NA 0.00 
2-Chlorophenol 1,·,>0',;;.. 1/'; ,i'}:'· .... ::::,'> 240 - - NA 0.00 
2-Methyl-4,6-dinitrophenol :" ... J) •• .... i. 1>,..:':",,:,,:;+ -- NA 0.00 
2~Methylphenol ,,':0;." 1:<··:;-·,:,,>44000 -- - NA 0.00 
2-Nitrophenol ,',\0,'''' 1/;""',;;·,'[,,',,/',·:',,:'''; - -- NA 0.00 
3-Methylphenol ,(0," , .. ,," ",4400Q - - NA 0.00 
4-Chloro-3-methylphenol i,,:,;Oj', I"':·"':"::·~'J'''·~~' - - NA 0.00 
4-Methylphenol '-:°t>,' ",,' ~:::'~.: .• " ;4:400 -- - NA 0.00 
4-Nitrophenol (,·."0.',.:",,,· t,···;·, .,":::"'>7000' -- -- NA 0.00 
Benzene :;0.'::.0:: j·'.,."·'.:;',' ...... ::,,::''1 .. 5 -- -- NA 0.00 
Ethylbenzene :':O,,~,,;, i· .. ·>,(·:.~mO - -- NA 0.00 
Pentachlorophenol "0;.;: .. • ,"', ..... ·.'··,.·, •• , .•• ··.]1· NA 0.00 
Phenol .. ··0··:;:. ::"'100000 - - NA 0.00 
Toluene .•..... :q;: '<" ""'520 -- -- NA 0.00 
Xylenes ," .();. ·.·:;,···".· ••. ·;:210 - - NA 0.00 

Polyaromatic Com(;!ounds <.',i ... ;', . .";,'i.,"" . ... ,.' .... ,. ',;. 

Acenaphthene 'iO>:. •• ··,,;··:··;'·.··38000 . ".' ........ 0 0.00 0.00 0.00 
Acenaphthylene ·.··0 .. :,·. .190 0 0.00 0.00 0.00 
Anthracene 0,. 100000 1 0.00 0.00 0.00 
Benzo(a)anthracene 0",,' 2.9 5 1.68 0.03 1.68 
Benzo(a)pyrene .. 0 0~29 7 22.41 0.35 22.41 
Benzo(b )fluoranthene ,·',0·,.· .. '," ... ":"., ,., . .'2.9 5 ·1.88 0.03 1.88 
Benzo(g ,h,iJperylene "0.,',·,". .,' •.. ;,··········;·0.29 6 20.00 0.31 20.00 
Benzo(k)fluoranthene 0.·'" ." ......... ,29 4 0.14 0.00 0.14 
Chrysene I···.· 0.·.,::;· ; ",,290 5 0.02 0.00 0.02 
Dibenzo (a,h)anthracene I·' 0 ...... ,. .. :., .. '. 0;29 1 5.07 0.08 5.07 
Fluoranthene .' ':0' .... '.'30000 7 0.00 0.00 0.00 
Fluorene 0 '.,. : .. ' "'330001 0 0.00 0.00 0.00 
Indeno(1,2,3-cd)pyrene 0·' I" . .. , .• 2.9 5 1.64 0.03 1.64 
Naphthalene 0 190 0 0.00 0.001 0.00 
Phenanthrene 0 I ....... 0.29 3 10.34 0.16! 10.34 
pyrene 0,; .. 1.······· 54000 7 0.00 0.00 0.00 

Sum of R 63.8398 1 
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Appendix E Soil Chemical Data Statistics - Office Area Surface Soil 
Final 
EC Source Statistic Type 

Metals and Inorqanics 
Antimony 1.96 Maximum 
Arsenic 5.26 Maximum 
Beryllium 0.50 Maximum 
Cadmium 0.50 Maximum 
Chromium 24.70 Maximum 
Copper 52.10 Maximum 
Lead 55,40 Maximum 
Mercury 0.50 Maximum 
Nickel 84.00 Maximum 
Selenium .0.50 Maximum 
Silver 0.50 Maximum 
Thallium 0.50 Maximum 
Zinc 92.90 Maximum 
Cyanide -- Maximum 

Monoc~clic Aromatic Com~ounds 
2,3,4,6-Tetrachlorophenol '"'- Maximum 
2,4,5-Trichlorophenol - Maximum 
2,4,6-Trichlorophenol - Maximum 
2,4-Dichlorophenol - Maximum 
2,4-Dimethylphenol -- Maximum 
2,4-Dinitrophenol - Maximum 
2-Chlorophenol - Maximum 
2-Methyl-4,6-dinitrophenol - Maximum 
2-Methylphenol - Maximum 
2-Nitrophenol - Maximum 
3-Methylphenol - Maximum 
4-Chloro-3-methylphenol - Maximum 
4-Methylphenol - Maximum 
4-Nitrophenol -- Maximum 
Benzene -- Maximum 
Ethylbenzene -- Maximum 
Pentachlorophenol - Maximum 
Phenol - Maximum 
Toluene - Maximum 
Xylenes - Maximum 

Pol~aromatic Com~ounds 

Acenaphthene 0.36 Maximum 
Acenaphthylene 0.25 Maximum 
Anthracene 0.56 Maximum 
Benzo(a)anthracene . 4.86 Maximum 
Benzo(a)pyrene 6.50 Maximum 
Benzo(b)fIuoranthene 5,45 Maximum 
Benzo(g,h,i)perylene 5.80 Maximum 
Benzo(k)fluoranthene 4.14 Maximum 
Chrysene 5.20 Maximum 
Dibenzo(a,h)anthracene 1.47. Maximum 
Fluoranthene 7.05 Maximum 
Fluorene 0.25 IMaximum 
Indeno(1,2,3-cd)pyrene 4.76 Maximum 
Naphthalene 0.25 Maximum 
Phenanthrene I 3.00 Maximum 
Pyrene 6.80 Maximum 
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Appendix E Human Health Screening - Frequency of Detection - Office Area Subsurface Soil 
Area Wide Area Wide Area Wide 

Soil Soil Soil 
Number of Number of Percent 
Samples Detects Detect 

Metals and InorQanics 

Antimony 5. ' 3. I 60% 

Arsenic :· .. ,<,',:,'5.,' .,.', : .. ;', 5, 100% 

Beryllium ,.:,"i,.-: 5'::.::-:':,:,'. i:,., 0,.:"',.·' I 0% 

Cadmium .· .... 5· .•. :<.: I . 0 .. 0% 

Chromium '5:<: ," . 5 100% 

Copper ····5 ... 5, 100% 

Lead ,5 .5 100% 

Mercury I,::" :'3,':': "/':' 1::)::",-0" ...... :" .: .. ,:' 0% 

Nickel 1·,:'':;''::5:::.:::::'-- ":'::,---,5:-.-'. ::.'" 100% 

Selenium !·:,:_·.:"5· .. .:'" ,0, .:.-' 0% 
Silver '-:' "5:.:' ,:-- :< 0-:,' 0% 

Thallium ',,5<::_::: .. .. 0,·::·',,·. 0% 

Zinc 1:,,\',,5(:';::';- ::,::,,,--:'.'5':-,:. 100% 

Cyanide :·::'",-0':::'- ":'," ,.:' ,-:.0:--':':,·:: --
Monocy:clic Aromatic Coml2ounds::"':' ." : 

, " . 
2,3,4 ,6-T etrachlorophenol __ ':' __ 0'.-: O. -"'. --
2,4,5-Trichlorophenol ~~-,,< 

----"- i,2,0- :.':> --
2,4,6-Trichlorophenol :,::,0', >'. '::'·:0, .:::,: --
2,4-Dichlorophenol .--'-"'.0:--- 0:'-'---.. 
2,4-Dimethylphenol :'-:'-:.0"'.'':-:-.,.: !' 'L:'--.o -':'-:'; 
2,4-Dinitrophenol " :"::;2iQ"-f:il 1,::':-::0"''-:' --
2-Chlorophenol :;-::",',;::,0,- ',:' •. ",":". !>:,--[O-:·:"··:: --
2-Methyl-4,6-dinitrophenol :-"<--0,';:::,". 1:',:::::,,0" " .. :". --
2-Methylphenol '.,_" O.i--' :~ _______ .. 0, ,':-: -
2-Nitrophenol '·,'LO----':::. :";:0:" "- .: ...... -
3-Methylphenol ":"','-,.":0'-,.::':'::':'" 1:·,,·:.-'·.0,_ ..... ·:--:. --
4-Chloro-3-methylphenol .'::0:-<:- 1::::,'_0::" -
4~Methylphenol' ",' ~>,,) ;:':':,':'0': i --
4-Nitrophenol .. ::'0:,::: I":": .'0:,'.",' --
Benzene .'.', ,\B,,--:" 0 __ " ' 0% 

Ethylbenzene "::. B>- :.:--' 0·,:"":"" 0% 

Pentachlorophenol .. ,,::::"0.'" ',."'.'. -::',--_::' 0', --
Phenol '.' ":, 0:-. 

--
"I:. .; .. 0, --

Toluene ""',B, 
..' 

" .'.--.,' 0" :.' 0% 

Xylenes : B,.:· 
-

0-.·· 0% 

Polyaromatic ComQounds . 
Acenaphthene . ' B-- , . 

1 13% 
Acenaphthylene B 1 13% 
Anthracene B 0 0% 
Benzo(a)anthracene B· 2 25% 
Benzo(a)pyrene B ... " 2 25% 
Benzo(b )fluoranthene B. 2 25% 
Benzo(g ,h,i)perylene .'. B. 2 25% 
Benzo(k)fluoranthene B' 1 13% 
Chrysene B 2 25% 
Dibenzo(a,h)anthracene B 1 13% 
Fluoranthene B , 2 25% 
Fluorene B ° I 0% 
Indeno(1,2,3-cd)pyrene B. 2 25% 
Naphthalene B 1 13% 
Phenanthrene B 2 I 25% 

, 

Pyrene B 2 25% 
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Appendix E Human Health Screening· Background Concentrations - Office Area Subsurface Soil 
(mg/kg) (mg/kg) (unitless) 

Soil Max. Soil Soil 
Background Chemical Background 

Chemical of Interest Concentration Concentration Ratio 

Metals and InorQanics 
Antimony ... , .. , """;:,'>NA '-,~'··S,,2.92 NA 
Arsenic 1··"··"·;·',"::i>'tj;8J 1·,.';::".', ......• ·· .. 6,37 1.10 
Beryllium i,'··':'· ..... ,,'i·,:··2~D7 '::::,'; ,",'c", 0.50 0.24 
Cadmium 1"""">0;93 ......•... "';.:. .. ' .. 0,50 .0.54 
Chromium , ....... "'\.26.57 ~""··S·'19.70 0.74 
Copper . ".34.34 35.20 1.03 
Lead '24.02 ..... ". " 40,30 1.68 
Mercury ·····'.: ... .0 . .04 ·2'~~ .0.5.0 12.50 
Nickel . ,'.',:": .. 21 • .04 ',:.:: .... ",'" ...... 21.10 1 . .0.0 
Selenium ""/""''''f\JA i'" ··"'·.:'''i:0.5D NA 
Silver , ..•• ,"·'i·'>",;N~ t.,,::::. "'>".0.5.0 NA 
Thallium .. ,' .. : ..... .. :»NA 1':::::,,,,.,,:',,,·., ... ,,.,· ••• 0,5.0 NA 
Zinc ' ...... ". :"'.,,·9552 .. ·::.:;' .. ',·,".;··.,·· .. 7'9;3.0 .0.74 
Cyanide I.'.,':, .... ,,·::NA r::::';'. "':""",' .";;" '.. .. . NA 

... ..... 
Monoc~clic Aromatic Com~ounds ",' . :.r: "'. "'. ',: .. :','." 
2,3,4,6-T etrachlorophenol I"":' ....... '·.'·NA ...... ,: ... " ....... - NA 
2,4,5-Trichlorophenol ···" .. '··,··'·· .. '·'NA· .",,;,,":'" :-, NA 
2,4,6-Trichlorophenol . ····,·.NA I' ,"<,' .,',., - NA 
2A-Dichlorophenol , .. ,,: .. :······,·'·NA .. ,.,.' ... , .. '.,"' .... ; .. ;;., NA 
2A-Dimethylphenol ,"'} •. 't:", f\JA ....... ", .. ,' .. :,. '- NA. 
2,4-Dinitrophenol .,.' ,<.,i .·"'·"",.,," .. NA· ,"';.:,;, .• ,;., .•• '<'.":'" NA 
2-Chlorophenol ':\,'·'··'·'·.:;;":""NA. ... :,.': .... , .... ': .. ,.', . .,::, NA 
2-Methyl-4,6-dinitrophenol ,··",.",:,',.:NA '··.,'L':';.·.';";"""· . NA 
2-Methylphenol ."J;':£' .. 1lb :1}'~ ".:~ NA 
2-Nitrophenol ," ·:",·iL·',NA ,",>,""'':, .:.:"~ NA 
3-Methylphenol . ,/ .....• ,'/ ...... :.<,N,A.' "':::","'"",.' .. ,"' ..•• >,:,"'-" NA 
4-Chloro-3-methylphenol .. ',.'.,. ··".'NA <',.,"'.".' .',,"'" .;:,; ..... . ... NA 
4-Methylphenol ",': .• :."""', NA ' .... '···,ii··· .~ -- NA 
4-Nitrophenol .. .. '::,:." ':<,NA ,.:., ..... :. , ......... ::'" ~ NA 
Benzene .... ..··,NA ., .. , . .0 . .0.0 NA 
Ethylbenzene ··'··"",'.NA ~---' , 

.... ' ... .0.0.0 NA 
Pentachlorophenol ···,·.·>·,.·:.NA """".' ." .. ' - NA 
Phenol .. 

. "·', •. NA ....•. ,.;: ... .. '" -- NA 
Toluene 'NA ... ,.,. .0;0.0 NA 
Xylenes .... .NA 

, 
.0 . .0.0 NA 

"', 
Polyaromatic Com~ounds .... , .. , ....... ... :,"., .. ' 

Acenaphthene NA .... '." .0 NA 
Acenap hthylene NA .0 NA 
Anthracene NA .0 NA 
Benzo(a)anthracene NA 2 NA 
Benzo(a)pyrene NA 3 NA 
Benzo(b )fluoranthene NA 2 NA' 
Benzo(g,h,i)perylene NA 2 NA 
Benzo(k)fluoranthene NA 2 NA 
Chiysene NA 2 NA 
Dibenzo (a,h )anthracene NA .0 NA 
Fluoranthene NA 3 NA 
Fluorene NA .0 NA 
Indeno(1,2,3-cd)pyrene 1 NA 1 NA 
Naphthalene NA 0 NA 
Phenanthrene NAI 21 NA 
Pyrene NA 5 NA 
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Appendix E Human Health Screening· Preliminary Remedial Goals· Office Area Subsurface Soil 
No. of COls = \. 331 

(mg/kg) Soil (mg/kg) 
Preliminary EC Soil 
Remedial Chemical 

Chemical of Interest Goal Concentration 

Metals and Inoroanics 

Antimony '0.::'. .,,'.:::. ':":':': :.:820 2.92 

Arsenic ":.,0..' .• :. :: •• ;"'/::'::"'27 6.37 

Beryllium .0.'.:: ',/:.,>::,":.::':':2200 0.501 
Cadmium 0·· .. ,: 1,';::, : ... :':',810 0.50 

Chromium 0,' I ....,,' ... :. '.>64 19.701 
Copper .. ,,0. : ,. '.' ... , .... ,.'. 76000 35.20 

Lead 0 I""". ".:,:'.:' 1000 40.30 

Mercury ··;',:O:'.'i '.· .. ';"':····,·:,:.::;'·88 0.50 

Nickel '·."'0:" ,:,C'·'.' :; ::·41 000 21.10 

Selenium ".:0;" ,.:',: : :,100.00 0.50 

Silver 1:'.:','.:':'0":',' ':::;:..;:.':,,: 10000 0.50 

Thallium 1,'0,> 1::<::: Fr:. :.::1QO 0.50 

Zinc 1 •. : 0 ;",,/ ,,::, .. :.1000.00 70.30 

Cyanide 1·,:0: '''''''::''''''·'';: .. '4400 --
Monoc~clic Aromatic Coml2ounds:" 1.:::' .:::.:, ,.:' 

2,3,4,6-Tetrachlorophenol · .• ::.::·.·.0' .. " .,:'" ':' 26000 -
2,4,5-Trichlorophenol ':0< ." ::S8000 -
2,4,6-Trichlorophenol I,:;;(),:<' ',,:: "',(',220 --
2,4-Dichlorophenol .. :0.::,: '. ,:.'. :;;:'. 2ElOO -
2,4-Dimethylphenol 1::·'::,'·0" •. ' ''':)''[;.18000 --
2,4-Dinitrophenol 1:":.",0",:: ".:"':1800' --
2-Chlorophenol ".:',,":.'0'."'·' ";;"';::':":""',.'.:,',240 --
2-Methyl-4,6-dinitrophenol ;;:0;,:" """:;":;;::i,:~. --
2-Methylphenol ,'0: ::,,'.44000 --
2-Nitrophenol ';,'0.",:,,:':: ':',',':',' .. ",.,;;;; --
3-Methylphenol :,.0":;::' ,,":":>" ,'·,44000 --
4-Chloro-3-methylphenol ::0':.' ":,.", .. ,,,:.) .. ~;:;, -
4-Methylphenol ,.0. ':', <"'."4400 -
4-Nitrophenol ',.:.'0..<';:: '::,,';:'7000 --
Benzene ,0·::, ",'.::,~.,:" :1.5 0.00 

Ethylbenzene " """.0· ":,';:·:'.:'230 0.00 

Pentachlorophenol 0 ,."','",1-1 --
Phenol .. '. D·' ',,:,>:.'100000 -
Toluene ..... ,0 .. "':':','.; 520 0.00 .. 

Xylenes "0 ... 1,,·,·:·,:··' ...... 210 0.00 

Polyaromatic Coml2ounds .:,' .......... :.,.:. 
Acenaphthene ',0, ,'; ·.·.38000 0 
Acenaphthylene 0 ... 190 0 
Anthracene O. 100000 0 
Benzo(a)anthracene 0 2.9 2 
Benzo( a )pyrene 0 . ,. 

" 
0.29 3 

Benzo(b )fluoranthene 0 '.',.,. .. 2.9 2 
8enzo(g ,h,i)perylene 0 

.,. :: .... 0,29 2 
Benzo(k)fluoranthene 0 29 2 
Chrysene '0·" 290 2 
Dibenzo(a,h)anthracene 0 0.29 0 
Fluoranthene 0 30000 31 
Fluorene 0 33000 '0 

Indeno(1,2,3-cd)pyrene 0 2.9 1 
Naphthalene 0 190 0 
Phenanthrene 0 0.29 2 
Pyrene 0 54000 51 

(ratio) Soil 
Hazard 

Quotient 
(R) 

0.001 

0.241 
0.00 

0.00 

0.311 
0.00 

0.04 

0.01 

0.00 
0.00 

0.00 

0.00 

0.00 

-

-
--
-
-
-
--
--
--
--
-
--
-
--
--

0.00 

0.00 

-
-

0.00 
0.00 

0.00 

0.00 

0.00 
0.64 

9.86 
0.73 
7.21 

0.05 
0.01 

1.45 
0.00 

0.00 

0.511 
0.001 

7.79 
0.00 

Sum of R I 28.86825011 

003-1 

(ratio) 
Sum Rs 

over 
R 

0.001 

0.011 
0.00 

0.001 
0.01 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.00 

0.00 
NA 

NA 

0.00 

0.00 

0.00 
0.00 

0.00 
0.02 

0.341 

0.03 
0.25 

0.00 

0.00 
0.05 
0.00 

0.00 

0.02 

0.001 
0.27 
0.00 

Cross Medium 
Sum of Rs 

0.00 

0.24 

0.00 

0.00 

0.31 
0.00 

0.04 

0.01 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.64 

9.86 

0.73 
7.21 

0.05 
0.01 

1.45 

0.00 
0.00 

0.51 

0.00 

7.79 
0.00 
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Appendix E Human Health Screeing - Detection Limit I PRG Comparison - Office Area Subsurface Soil 
(mg/kg) (mg/kg) Soil Soil 

Soil Preliminary Number 
Detection Remedial of Dectects 

Limit Goal 

Metals and Inorqanics 
Antimony 1:,;';1:;,':",: 820 3 
Arsenic 1":';""">1:.::.': 27 I 5 
Beryllium 1,,';:::1::"',:::: 2200 0 
Cadmium '-:;:':"'1.,':: 810 0 
Chromium ":1 . 64 5 

Copper '<.:1,: 76000 5 

Lead 1:"':::,1':-":' 1000 5 
Mercury :'::,-H ':, 88 0 
Nickel ,,':;.,.1·.·· .. · 41000 5 

Selenium ""'1,"":':"; 10000 0 
Silver 1:':::"':l:'i';" 10000 0 
Thallium li:::;,:,:,;,:'(l'/:::';:::;, 160 0 

Zinc 1',',":'1::i";''''2; 100000 5 
Cyanide 1"':'0,5::-< 4400 0 

I .. "," ',.'" ..... 
Monoc~clic Aromatic Com~ounds:.:'''· 
2,3,4,6-Tetrachlorophenol I;:':;NN:::' 26000 0 
2,4,5-Trichlorophenol I/':,,':NA;' 88000 0 
2,4,6-Trichlorophenol I:·':·"::,NA:::.: 220 0 
2,4-Dichlorophenol I,:,:+:::,NA::' 2600 0 
2,4-Dimethylphenol I:"",NN:-',,· 18000 0 
2,4-Dinitrophenol 1:-:: NA;:::;:' 1800 0 
2-Chlorophenol 1'>"::':iNA:': 240 0 
2-Methyl-4,6-dinitrophenol '·:.,--'::\NA··,':··: - 0 
2-Methylphenol I:,:;NN,>, 44000 0 
2-Nitrophenol I:,NA' ,,:< - 0 
3-Methylphenol IJ":,;::,NA:::": 44000 0 
4-Chloro-3-methylphenol I>,:,NA':" - 0 
4-Methylphenol :':·,':;:NA>:<' 4400 0 
4-Nitrophenol ,·· .. :: •.. NA·· 7000 0 
Benzene 0.002<, 1.5 0 
Ethylbenzene ,0;002 .', 230 0 
Pentachlorophenol INA>:" 11 0 
Phenol I>,NA" ..... , .. ,,', .... 100000 0 
Toluene' . ". 0.002, 520 0 
Xylenes .0.008 . 210 0 

Pol~aromatic Com~ounds : "''''':::'''' ., .. " ...• '. 

Acenaphthene 0.05 .. 38000 1 
Acenaphthylene 0.05 190 1 
Anthracene 0.05 100000 0 I 
Benzo(a)anthracene 0.05 2.9 2 
8enzo(a)pyrene 0.05 0.29 2 
8enzo(b)fluoranthene 0.05 . 2.9 2 
8enzo(g,h,i)perylene 0.05 0.29 2 
Benzo(k)fJuoranthene 0.05 29 1 
Chrysene 0.05 290 2 
Dibenzo(a,h)anthracene 0.05 0.29 1 
Fluoranthene 0.05. 30000 2 
Fluorene 0;05 33000 0 
Indeno(1,2,3-cd)pyrene 0.05 2.9 2 
Naphthalene .0.05 190 1 
Phenanthrene 0.05 0.29 2 I 
Pyrene 0.05 54000 2 ! 

OD4-1 
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Appendix E Soil Chemical Data Statistics - Office Area Subsurface Soil 
Final 
EC Source Statistic Type 

Metals and Inorqanics 
Antimony 2.92 Maximum 
Arsenic 6.37 !Maximum 
Beryllium 0.50 I Maximum 
Cadmium 0.50 Maximum 
Chromium 19.70 Maximum 

Copper 35.20 Maximum 

Lead 40.30 Maximum 
Mercury 0.50 Maximum 
Nickel 21.10 Maximum 
Selenium 0.50 Maximum 
Silver 0.50 Maximum 
Thallium 0.50 Maximum 
Zinc 70.30 Maximum 
Cyanide -- Maximum 

Monocllciic Aromatic Com(;!ounds 
2,3,4,6-Tetrachlorophenol - Maximum 
2,4,5-Trichlorophenol - Maximum 
2,4,6-Trichlorophenol -- Maximum 
2,4-Dichlorophenol -- Maximum 

2,4-Dimethylphenol -- Maximum 
2,4-Dinitrophenol -- Maximum 
2-Chlorophenol - Maximum 
2-Methyl-4,6-dinitrophenol -- Maximum 
2-Methylphenol -- Maximum 
2-Nitrophenol Maximum 
3-Methylphenol -- Maximum 
4-Chloro-3-methylphenol - Maximum 
4-Methylphenol -- Maximum 
4-Nitrophenol - Maximum 
Benzene 0.001 Maximum 
Ethylbenzene 0.001 Maximum 
Pentachlorophenol -- Maximum 
Phenol - Maximum 
Toluene 0.001 Maximum 
Xylenes 0.004 Maximum 

Poillaromatic Com(;!ounds 
Acenaphthene 0.25 Maximum 
Acenaphthylene 0.26 Maximum 
Anthracene 0.25 Maximum 
Benzo(a)anthracene 1.87 Maximum 
Benzo(a)pyrene 2.86 Maximum 
Benzo(b )f1uoranthene 2.13 Maximum 
Benzo(g,h,i)perylene 2.09 Maximum 
Benzo(k)f1uoranthene 1.58 Maximum 
Chrysene 2.23 Maximum 
Dibenzo(a,h)anthracene 0.42 Maximum 
Fluoranthene 3.26 Maximum 
Fluorene 0.25 Maximum 
Indeno(1,2,3-cd)pyrene 1.49 Maximum 
Naphthalene 0.25 Maximum 
Phenanthrene 2.26 Maximum 
Pyrene i 5.20 Maximum 

OD5-1 
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Appendix E Human Health Screening - Frequency of Detection - Koppers Area Surface Soil 
Area Wide Area Wide Area Wide 

Soil Soil Soil 
Number of Number of Percent 
Samples Detects Detect 

Metals and Inorganics 
Antimony 9 6 67% 
Arsenic 9 3 33% 
Beryllium 9 0 0% 
Cadmium I 9 0 i 0% ' , 

I , 

Chromium I 9 8 ! 89% 
Copper I 9 9 i 100% i 
Lead I 9 8 89% , I 

I 

Mercury 9 2 I 22% I 

Nickel 9 7 I 78% J 
Selenium 9 - 0 0% i 
Silver I 9 0 I 0% 
Thallium I 9 0 0% I 
Zinc I 9 9 I 100% J 
Cyanide 0 0 I I --

, 
Monocy:clic Aromatic ComQounds i 
2,3,4,6-Tetrachlorophenol I 2 0 0% ! 

2,4,5-Trichlorophenol 2 0 0% 
2,4,6-Trichlorophenol 2' 0 0% 
2,4-Dichlorophenol 2, .•.. 0, 0% 
2,4-Dimethylphenol 2' 0 0% 
2,4-Dinitrophenol '2 ',', 0 0% 
2-Chlorophenol 2 0 0% 
2-Methyl-4,6-dinitrophenol 2 0 I 0% I I 

2-Methylphenol I 0 0 I -
2-Nitrophenol 2 0 i 0% i 

I 

3-Methylphenol 0 0 I -
4-Chloro-3-methylphenol 2 0 I 0% 
4-Methylphenol 2 0 I 0% I 

4-Nitrophenol 2 0 0% 
Benzene 1 0 0% 
Ethylbenzene 1 0, 0% 
Pentachlorophenol 2 0 0% 
Phenol 2 0 I 0% 
Toluene 1 0 0% : 
Xylenes 1 0 0% 

I 

Polyaromatic ComQounds I 
, 
I 

Acenaphthene 14 11 79% 
Acenaphthylene 14 5 36% I 
Anthracene 14 10 71% 
Benzo(a)anthracene 14 14 100% i 
Benzo(a)pyrene i 14 14 100% 
Benzo(b )fluoranthene 14 14 I 100% 
Benzo(g ,h,i)perylene 14 14 i 100% I 

I 

Benzo(k)fluoranthene 14 14 I 100% i I 

Chrysene i 14 14 I 100% I 
Dlbenzo(a,h)anthracene 14 13 93% 
Fluoranthene 14 14 100% 
Fluorene 14 10 71% 
Indeno(1,2,3-cd)pyrene 14 14 100% 
Naphthalene 14 7 50% 
Phenanthrene 14 14 100% 
Pyrene 14 14 100% 
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Appendix E Human Health Screening - Background Concentrations - Koppers Area Surface Soil 

Chemical of Interest 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

! 

I 
1 
i 
I 

i , 

I 

I 
I 

(mg/kg) (mg/kg) (unitless) 
Soil Max_ Soil Soil 

Background Chemical Background 
Concentration Concentration Ratio 

NA 3.76: NA 
5.81 3.401 0.59 
2.07 0.501 0.24 
0.93 0.50i 0.54 

26.57 22.301 0.84 
34.34 40.901 1.19 

94.601 3.94 
80.75 

21.04 19.80 0.94 
NA 0.50 NA 
NA 0.50 NA 
NA 5.00 NA 

95.52 226.00 2.37 
NA - NA 

Monoc~clic Aromatic Com~ounds I 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Poillaromatic Com~oundS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
8enzo(a)pyrene 
8enzo(b )fluoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene , 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

i , 

1 

I 

I 

! 

I 

'j 
I 
I 

I 

I 
! 
I 

i 

NA 1.701 NA 
NA 1.70 NA 
NA 1.70 NA 
NA 1.70 NA 

,NA 1;70 1 NA 
NAI 3.30 NA 
NA 1.70 NA 
NA 1.70 NA 
NA - NA 
NA 1.70 NA 
NA - NA 
NA 1.70 NA 
NA 1.70 NA 
NA , 1~70 NA 
NA 0.15 NA 
NA 0.15 NA 
NA 1.70 NA 
NA 1.70 NA 
NA 0.15 NA 
NA 0.15 NA 

I 
NA 1101 NA 
NA 4 NA 
NA 212 NA 
NA 53 NA 
NA 61 NA 
NA 581 NA 
NA 461 NA 
NA 371 NA 
NA 71 NA 
NA 10 NA 
NA 1351 NA 
NA 551 NA 
NA 421 NA 
NAI 11! NA 

NAI 921 NA 

NAI 2171 NA 

KS2-1 

; 

, , 

I 

I 
, 
; 

: 

i 

I 

I 

I 

! , 
I 

i 

I 
J 
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Appendix E Human Health Screening - Preliminary Remedial Goals - Koppers Area Surface Soil 
No. of COls = 

Chemical of Interest 

Metals and Inorganics 
Antimony a 
Arsenic a 
Beryllium a 
Cadmium a 
Chromium a 
Copper a 
Lead a 
Mercury 0 
Nickel 0 
Selenium I a 
Silver I a 
Thallium ; a ! 

Zinc I a 
Cyanide 

r 
O. 

Monoc~clic Aromatic Com!:!ounds 
2,3,4 ,6-T etrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol . 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Com!:!ounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Be~zo(g ,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sum of R 

I a 
i a 
i a 

a 
! a 

a 
a 

I a 
! 0 

; a 
, a ; 

a 
! a 

0 
0 
0 
0 
0 
0 

! a I 

I 
! a 
! 0 i 
i 0 
; 0 I 

t 0 

i 0 

! 0 

! a 
i 0 

I a 
! 0 ! 

o 
o 
a 
o 
o 

47i 
(mg/kg) Soil 
Preliminary 
Remedial 

Goal 

8201 
27) 

22001 

8101 
641 

76000[ 
10001 

881 
410001 
100001 
10000 

160 
100000 

4400 

I 
26000 
88000 

220 
2600 

18000 
1800 
240 

--
44000 

--
44000 

-
44001 
7000 

1.5 
230 

11 
100000 

520 
210 

38000 
190 

100000 
2.9 

0.29 
2.9 

0.29 
29 

290 
0.29 

30000 
330001 

190 
0.29 

540001 

(mg/kg) (ratio) Soil (ratio) 
ECSoil Hazard Sum Rs 

Chemical Quotient over Cross Medium 
Concentration (R) R Sum of Rs 

3.76 0.00: 0.00' 0.00 
'3.40 0.13: 0.00' 0.13 
0.50' 0.00 0.00 0.00' 

0.50\ 0.00' 0.00 0.00 
22.30: 0.35, 0.00 0.35, 
40.90: 0.00: 0.00 0.00 

94.60' 0.09i 0.00' 0.09 
3.231 0.04i 0.00: 0.04; 

1980i a 00' a OOi 000' 

0.50! O.OOi 0.00: 0.00 
0.50i 0.001 O.OOi 0.00; 

5.001 0.03) O.OO! 0.03: 

226.001 0.001 0.001 O.OOi , 
NAt 0.00: --, --I 

I , , , 

1.701 O.OOi 0.00; 0.00, 

1.701 O.OOi O.OOi 0.001 
1.70[ 0,011 0.001 0.011 
1.701 O.OO! 0.00 0.001 
1.701 0.00! 0.001 0,00 

3.30 0.001 0.001 . 0.001 
1.70 0.01 i 0.001 0.01 

1.70 
, 

NAI 0.001 -- ~ 

--I --I NAt 0,001 
1.70[ --I NAI 0.001 

--I --I NA 0.00 

1.701 --I NAt 0.00 

1.701 0.001 0.00 0.00 
1.70 .0.001 0.00 0.00 
0.15 0.101 0.00 0,10 

0.15 0.001 .' 0.00 0.00 

1.70 0.151 0.00 0.15 
1.70 O.OO! 0.001 0,00 

0.15 0.001 0,001 0.00 

0.15! 0.001 O.OO! 0.00 

i I I i 
1101 0.001 0.00 0.00 

41 0.02! o.ooi 0.02 1 
2121 0.001 0.001 0.001 

531 18.311 0,021 18.311 
61 i 210.34 1 0.27; 210.34 i 
581 19.861 0.03) 19.86 
46j 158.62j 0.20, 158.62 
37! 1.261 0.001 1.261 

71 ! 0.251 0.00: 0.25: 
101 34.48: 0.04; 34.481 

135i 0.001 0.00: . 0.00; 
55; 0.00: O.OO! 0.001 

42: 14.31 ; 0.02: 14.31 1 

11 ! 0.06: 0.00 0.06i 
92; 316.21: 0.41 . 316.21: 

217 0.00: 0.00 O.OO! 

: 774.660925; 

KS3-1 
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Appendix E Human Health Screening - Detection Limit I PRG Comparison - Koppers Area Surface Soil 

Metals and Inorganics 
Antimony 
Arsenic 

(mg/kg) (mg/kg) Soil Soil 
Soil 

Detection 
Limit 

1 
1 I 

Preliminary 
Remedial 

Goal 

820 
27 

I 
I , 

Number 
of Dectects 

6 
3 

i 
I 
I 

-- , Beryllium 1 2200 i 0 

'\ r 
L. 

11 
I I 
, I 
I, I 

,- . 
I I 

U 

[J 

Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

1 
1 

I 1 
1 
1 

10 
1 

0.5 

Monocyclic Aromatic ComQounds, 
2,3,4,6-Tetrachlorophenol 
2,4,5-T richlorophenol 
2,4,6-Trichlorophenol 
2,4-!?ichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic ComQounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno( 1 ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

3.4 
3.4 
3.4 
3.4 
3.4 
6.6 

,3.4 
3:4 
NA 
3.4 
NA 
3.4 
3.4 
3.4 
0.3 
0.3 
3.4 
3.4 
0.3 
0.3 

0.05 
5 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 

0.05 
1.0 

0.05 
0.05 

810 i 0 ! 

64 i 8 I 

i 
76000 9 
1000 8 
88 2 

41000 
I 

7 I I 
10000 I 0 
10000 I 0 I 

160 0 
100000 I 9 
4400 0 

I i 
26000 0 I 
88000 0 
220 0 

( 2600 0 
18000 I 0 
1800 0 
240 0 

- 0 
44000 0 

- 0 
44000 0 

- 0 
4400 I 0 
7000 , 0 
1.5 I 0 I 
230 I 0 
11 0 

100000 0 
520 I 0 
210 0 

38000 11 
190 ! 5 

100000 i 10 i 
2.9 , 14 ! 

; 

0.29 i 14 i 
. 2.9 I 14 
0.29 j' ' 14 i 
29 I 14 ! I 

290 I 14 i 

0.29 13 I 

30000 14 
33000 10 

2.9 14 I 
190 7 
0.29 14 

54000 14 

KS4-1 
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Appendix E Soil Chemical Data Statistics - Koppers Area Surface Soil 
Final 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

.' Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Oibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

, 
I 

i 
I , 
! , 
I 

i 
, , 
, 
I 

! 

i 
i 
I 
I 
I 
, 

I , 
I 
, 

! 

I 

i , 
i 
i 
i 
i 

EC Source Statistic Type 

3.76 iMaximum 
3.40 :Maximum 
0.50 . !Maximum 
0.50 iMaximum 

22.30 iMaximum 
40.90 I Maximum 
94.60 !Maximum 
3.23 I Maximum 
19.80 
0.50 

IMaximum 
,Maximum 

0.50 IMaximum 
5.00 IMaximum 

226.00 1 Maximum 
I Maximum 

1.70 Maximum 
1.70 Maximum 
3.30 ,Maximum 
1.70 !Maximum 
1.70 Maximum 

-- Maximum 
1.70 IMaximum 

-- Maximum 

1.70 Maximum ! 

0.15 Maximum 
0.15 Maximum 
1.70 Maximum 
1.70 Maximum 
0.15 Maximum 
0.15 Maximum 

110 Maximum 
4 IMaxlmum 

212 !MaximUm 
53 IMaxlmum 
61 IMaximum 
58 Maximum 
46 Maximum 
37 Maximum 
71 Maximum I 
10 Maximum 
135 ,Maximum 
55 !Maximum 
42 I Maximum 
11 lMaximum 
92 iMaximum 

217 ,Maximum 
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Appendix E Human Health Screening - Frequency of Detection - Koppers Area Subsurface Soil 
Area Wide Area Wide Area Wide 

Soil Soil Soil 

Metals and Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc . 

Cyanide 

Number of 
Samples 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

i 

6 i 
! 6 
i 

l 6 

I 4 

Monocyclic Aromatic Compounds 
2,3,4,6-Tetrachlorophenol 4 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methyl pheno I 

i 
i 

I 
I 
i 
i 
I' 

I 
I 

4 
4 
4 
4 
4 
4 
4 
0 

2-Nitrophenol 4 
I 

3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
8enzo(b )fluoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)fluoranthene . 
Chrysene 
Dibenzo{a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1 ;2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

I 0 

! 4 

I 4 

I 4 

I 17 

I 17 

I 4 

: 4 

I 17 

I 17 

l 
! 20 

I 20 
I 
! 20 
I 20 

L 20 

I 20 

: 20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

! 

I 
I 

I 
I 

Number of Percent 
Detects Detect 

4 67% 
6 100% 

0 0% 
0 0% 
6 100% 
6 100% 
6 ' 100% 

1 17% 
6 100% 
4 67% 
4 i 67% 
4 ! 67% 
6 ! 100% 
2 I 50% 

o 0% 
0 I 0% 
0 0% 
0 0% 
0 0% 
0 0% 
0 0% 
0 I 0% ' 
0 i --

I o 0% 
I 

0 -
0 0% 
0 0% 
0 I 0% 
6 35% 
6 I 35% 
1 I 25% 
0 I 0% 
5 I 29% 
6 I 35% I 

I 

13 65% 
14 70% 

I 

10 ! 50% 
16 I 80% 
15 I 75% 
18 I 90% 
16 ! 80% 
16 80% 
16 80% 
14 70% 
17 85% 
13 65% 
16 80% 
13 65% 
15 75% 
16 80% 

KD1-1 

i 

i 
I 

I 
! 

I 

i 
I 
I 

J 
! 
i 

I 

! 

i 

J 
I , 
I 
i 
I 

i 

I 
I 

I 
1 
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Appendix E Human Health Screening - Background Concentrations - Koppers Area Subsurface Soil 
(mg/kg) (mg/kg) (unitless) 

Soil Max. Soil Soil 
Background Chemical Background 

Chemical of Interest Concentration Concentration Ratio 

Metals and Inorganics 
Antimony NAI 1.06; NA 
Arsenic 5.811· 7.271 1.25 
Beryllium 2.07 1 0.501 0.24 
Cadmium 0.93 1 0.50: 0.54 
Chromium 26.57 1 16.201 0.61 
Copper 46.00i 1.34 34.34 
Lead 24.021 20.60: 0.86 
Mercury i 

I 
0.04 2.60 65.00 

Nickel ! 21.04 16.601 0.79 
Selenium i NA 0.50 1 NA i 
Silver 1 NA 0.50 1 NA 
Thallium I NA 50.001 NA 

Zinc .95.52 64.20 0.67 

Cyanide NA 518.00 NA 

Monocyclic Aromatic Com~ounds . 
, 
I 
I 

2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Benzene 
Ethylbenzene . 

Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Com~ounds 
Acenaphthene 
Acenaphthylene 
Anthracene· 
Benzo(a)anthracene 
Benzo( a )pyrene 
Benzo(b )fluoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno 1 2,3-cd ( , )py 
Naphthalene 
Phenanthrene 
Pyrene 

rene 

NA 26.00 NA 
I NA 26.00 NA 

NA 26.00! NA 
NA 26.00 NA 
NA 26.00 NA 
NA 46.00 NA 
NA 26.00 NA 
NA 26.001 NA 
NA - NA 
NA 26.00 NA 

, NA - NA i 

i NA 26.001 NA 
NA 26.00 NA 
NA 26.001 NA 
NA 360.00 NA 

i NA 111.00 NA 

! NA 26.00 NA 
NA 26.001 NA 
NA 280.00 NA 
NA 289.00 NA 

NA 1630, NA 
I , NA 155

1 
NA 

NA 578 NA 

i NA 564 1 NA 

i NA 942! NA 
NA 7521 NA 

! NA 747 NA 

! NA 238 1 NA 
, NA 811 NA 

i NA 4707 NA 

i NA 23501 NA 

i NA 4811 NA 
! NA 5191 NA 

13000: NA 

NAI 2950; NA 

NAI 3580 1 NA 

KD2-1 

I 
I 

i 

i 

I 
I 

I 
i 
! 

i 
I 

I 

I 

I 

I 

i 
I 

1 

I 
I 

! , 
1 

I 

i , 
I 

! 

i 
: 

! 
I 

i 
I 
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Appendix E Human Health Screening - Preliminary Remedial Goals - Koppers Area Subsurface Soil 
No. of CO Is - 52! 

Chemical of Interest 

Metals and In organics 
Antimony 0 
Arsenic 0 
Beryllium 0 
Cadmium ! 0 
Chromium : 0 
Copper ! 0 
Lead ) 0 
Mercury 1 0 
Nickel 

1 

0 I , 
Selenium i 0 , 
Silver 1 0 
Thallium i 0 
Zinc 0 
Cyanide 0 

Monocyclic Aromatic Comgounds 
2,3,4 ,6-T etrachlorophenol 
2.4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4"Nitrophenol 
Benzene 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Comgounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sum of R 

, 
0 i 
0 
0 

I ·0 
0. 
0 
0 

! 0 
0 

I 0 

I 0 

I 0 
0 
0 
0 
0 
0 
0 
0 

I 0 

0 

1 0 
. I 0 , 

i 0 
I 0 

0 
0 

I 0 
! 0 
I 
I 0 

I 0 
, 

0 ; 

i 0 I 

0 
o 
o 

I 

i 

1 

1 

I 

1 

I 
1 

(mg/kg) Soil 
Preliminary 
Remedial 

Goal 

820 

271 
22001 

8101 
64 

76000 
1000 

88 
41000 
10000 
10000 

160 
100000 

4400 

26000 
88000 

220 
2600 

18000 
1800 
240 

-
·44000 

--I 
44000 

--
- 4400 

7000 
1.5 

230 
11 

100000 
520 
210 

38000 
190 

100000 
2.9 

0.29 
2.9 

0.29 
29 

290 
0.29 

30000 
33000 

2.9 
190 

0.291 
540001 

(mg/kg) (ratio) Soil (ratio) 
ECSoil Hazard Sum Rs 

Chemical Quotient over Cross Medium 
Concentration (R) R Sum of Rs 

1.06: 0.00. 0.00. 0.00 
7.27; 0.27 0.00' 0.27~ 

0.50: 0.00: 0.00, 0.00: 

0.501 0.00 0.00 0.00' 
16.20! 0.25. 0.00' 0.25: 

46.001 0.00: 0.00 0.00 
20.60' 0.02: 0.00, 0.02. 
2.60[ 0.031 O.OO! 0.03: 

16.60t 0.001 O.OO! O.OO! 

0.50i 0.00: 0.00: 0.00' 
0.501 0.001 0.001 0.001 

50.00! 0.31 : 0.00; 0.31 i 
64.20 0.00 O.OOi 0.001 

518.001 0.121 . 0.001 0.12 

i I 

26~00 0.001 0.001 0.001 

26.001 0.001 0.001 0.00 
26.00 0. 12 1 0.001 0.12i 
26.00i 0.011 0.001 0.011 

26.001 0.001 0.001 0.00 

46.001 0.031 0.001 0.03 
26.00 0.111 0.001 0.11 
26.00 -- NAI 0.00 

--j 
, 

NAj 0.00 -I 

26.00 --I NAI 0.00 
-I 

, 
NAI 0.00 __ I 

, 
26.00 -I NAI 0.00 

.26.00 0.01 i 0.001 0.011 
26.00 0.001 0.001 0.00 

360.00 240.00 0.01 ! 240.001 
111.00 0.48! 0.00] 0.48 
26.00 2.36 O.OO! 2.36 
26.00 0.00 O.OO! 0.00 

280.00 0.54 0.001 0.54 

289.001 1.381 0.001 1.38 

i ! 
16301 0.041 0.001 0.041 
155 0.82! 0.001 0.82 

5781· 0.01 0.001 0.01 
564 194.48i 0.01 i 194.481 
9421 3248.28: 0.101 3248.28: 

752! 259.31 ; 0.01 i 259.31 i 
7471 2575.86 1 0.081 2575.86 
2381 8.21 : O.OOi 8.211 
811 ! 2.801 O.OO! 2.80! 

0.49: 
I 

4707[ 16231.03i 16231.031 
2350 1 0.08i 0.001 0.08! 

4811 0.011 0.001 0.01 
5191 178.97' 0.01 i 178.971 

130001 68.42: O.OO! 68.42' 

2950) 10172.41 i 0.31, 10172.41 : 
3580' 0.07; O.OOi 0.07 1 

: 33186.8352: 

K03-1 
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Appendix E Human Health Screening - Detection Limit I PRG Comparison - Koppers Area Subsurface Soil 
(mg/kg) (mg/kg) Soil Soil 

Soil Preliminary Number 
Detection Remedial of Dectects 

Limit Goal 

Metals and Inorganics 
Antimony 820 4 
Arsenic 27 6 
Beryllium 2200 0 
Cadmium 810 0 
Chromium 64 6 
Copper 76000 6 
Lead 1000 6 
Mercury . 88 1 
Nickel 1 . 41000 6 
Selenium 1 10000 i 4 i 

, Silver 1 10000 ! 4 ! 
i 

\ J Thallium 10 160 i 4 ; 
1 1 

Zinc 1 100000 I 6 

II 
Cyanide I 0.5 4400 2 i 

I , , 
Monoc~clic Aromatic Com~ounds ! ! 

2,3,4,6-T elrachlorophenol 52 26000 0 
2,4,5-Trichlorophenol 52 88000 I 0 ! 
2,4,6-Trichlorophenol 52 220 0 I 

2,4-Dichlorophenol 52 2600 I 0 I 

--1 
I 

2,4-Dimethylphenol 52 18000 0 I 
2,4-Dinitrophenol 92 1800 0 
2-Chlorophenol 52 24Q 0 I 

2-Melhyl-4,6-dinilrophenol 52 - 0 

J 2-Methylphenol NA 44000 I 0 
2-Nitrophenol 52 - I 0 I 
3-Methylphenol NA 44000 0 I , 

] 4-Chloro-3-melhylphenol I 52 - 0 
4-Methylphenol 52 4400 I 0 ! 
4-Nitrophenol 52 7000 I 0 
Benzene 0.3 1.5 6 
Ethylbenzene 0.3 230 6 
Pentachlorophenol 52 11 i . 1 
Phenol 52 100000 0 
Toluene 0.3 520 5 I 
Xylenes 0.3 210 I 6 I 
Pol~aromatic Com~ounds 

1 
! I 

Acenaphthene 0.05· 38000 13 i 
Acenaphthylene 0.05 190 14 ! 

Anthracene 0.05 100000 i 10 I .1 

Benzo(a )anthracene 0.05 2.9 I 16 i I 

Benzo(a )pyrene 0.05 0.29 15 
, 
1 

Benzo(b )fluoranthene 0.05 2.9 18 
Benzo(g ,h,i)perylene 0.05 0.29 16 I 
Benzo(k)fluoranthene 0.05 29 16 I 

Chrysene 0.05 290 16 1 

I 
Dlbenzo (a,h )anthracene 0.05 0.29 14 

I Fluoranthene 0.05 30000 17 I 
I Fluorene 0.05 33000 13 _1 

Indeno( 1 ,2,3-cd)pyrene 0.05 2.9 16 

I Naphthalene 0.05 190 13 
I Phenanthrene 0.05 0.29 15 
\ 

._1 pyrene 0.05 _ 54000 16 

KD4-1 
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Appendix E Soil Chemical Data Statistics - Koppers Area Subsurface Soil 
Final 

EC Source Statistic Type 

Metals and Inorganics 
Antimony 1.06 
Arsenic 7.27 
Beryllium 0.50 
Cadmium 0.50 

Chromium 16.20 

Copper 46.00 

Lead 20.60 
Mercury 2.60 
Nickel 16.60 
Selenium 0.50 
Silver 0.50 
Thallium 50.00 

. liric 64.20 
Cyanide 518.00 

Monocyclic Aromatic Compounds 
2,3,4,6-Tetrachlorophenol 26.00 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 

Benzene 
Ethylbenzene 

Pentachlorophenol 
Phenol 
Toluene 
Xylenes 

Polyaromatic Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)f1uoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

. Pyrene 

I 
i 
I 

i 
I 
! 

I 

I 
i 
I 

i 
! 
i 

I 
I 
I 

i 
f 
I 
, 
: 
i 
! 

i· 
! 

26.00 
26.00 

26.00 
26.00 
46.00 
26.00 
26.00 

--
26.00 

--
26.00 
26.00 
26.00 

360 
111 . 

26.00 
26.00 
280 
289 

1630 
155 
578 
564 
942 
752 
747 
238 
811 

4707 
2350 
481 
519 

13000 
2950 
3580 

iMaximum 
iMaximum 
IMaximum 
I Maximum 
jMaximum 

IMaximum 
I Maximum 
IMaximum 
IMaximum 

!Maximum 
I Maximum 
IMaximum 
!Maximum 
I Maximum 

I Maximum 
Maximum 

IMaximum 
Maximum 
Maximum 
Maximum 

IMaximum 
I 

Maximum I 
Maximum 
Maximum I 
Maximum I 

Maximum 
Maximum 
Maximum 
Maximum 
Maximum 

I Maximum 
I Maximum 
IMaximum 

IMaxlmum 

• 

I 
IMaximum I 

I Maximum I. 
I Maximum I 
I Maximum I 

I 

Maximum I 
IMaximum I 

I 
I Maximum 
IMaximum 
IMaximum 

I Maximum 
IMaximum 
I 

iMaximum 
IMaximum 
jMaximum 

IMaximum 
!Maximum 

KDS-1 
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Koppers Company, 
MEMO ROUTING SL.IP ., 

.' , . 
To LOCATION 

DATE 
INITIAL. 

RECEIVED 

(oM L. el3.k« -

o NOTE & FORWARD 
'7 PREPARE REPL.Y o FOR MY SIGNATURE 

-;> 

o NOTE & RETURN o COMMENT & RETURN 

o NOTE & FIL.E o TAKE ApPROPRIATE ACTION 

REMARKS: ~Ou./d V1C\t -Pr"Md reCClV"J 

O~ "r 
COV1 fl' a<?V\ t~ a \ 

.... 
'I v1 .-f: c) !ltVe..., 

E- fA)\ Cou.IJ i,t- be do. -rCA 
+V'o~ iL~ o\~ s t: (I ... 

Ij6<F? I "'1 

Mte. E;::'/1 contV'G.( 1f b~-al-'I60 p 
FROM 

.~.-a;.f:~~ 
DATE 

'-
~ 

K-17 lsnM ?-p.n 
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• • UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Plant Manager 
Koppers Company, Inc. 
7540 NW St. Helens Road 
Portland, OR 97229 

Gentlemen: 

20 November 1981 

OFFICE OF , 
POLICY AND RESOURCE MANAGEMENT 

The purpose of this letter is to provide advance notice that informa
tion considered by you to be confidential will be made available to 
Industrial Economics, Inc. (IEc) of Cambridge, Massachusetts in connection 
with the u.S. Environmental Protection Agency (EPA) Contract No. 68-01-5838. 
The confidential information at issue was originally obtained by EPA via 
two requests (questionnaires) made under the authority of Section 308 of 
the 1972 Clean Water Act. Your responses to these requests were transmitted 
to Catalytic, Inc., of Philadelphia, Pennsylvania, an organization obli
gated by two EPA contracts (68-01-4602 and 68-01-4493) to collect and 
organize this data. 

Industrial Economics, Inc. will use this data to analyze typical 
process and plant configurations as part of a continuing effort to develop 
regulatory impact assessment models for the chemicals industry. Absolutely 
no plant or firm-specific data will be released to the public by EPA or 
IEc as part of this effort. The EPA contract with lEe contains a clause 
(see enclosure) providing adequate protection for confidential information 
disclosed to authorized agents of EPA, i.e., contractors. The clause is 
based on EPA regulations published in 40 CFR, Part 2. lEe has adequate 
safeguards for the protection of such data. 

Although not obligated to do so, Industrial Economics, Inc. is willing 
to enter into a confidentiality agreement directly with your company. Such 
an agreement is enclosed. If you desire this additional protection, please 
complete and sign the enclosed agreement and return it to IEc. An officer 
of lEe will sign and copy the agreement, returning the original document 
to you. In order to maintain a viable and uniform confidentiality program, 
Industrial Economics, Inc. will not execute confidentit~t~a~e~~r~~},9 _ 
other forms. n'( /£ ~D U~ IJ \j IE fF0 

U\\ -." IL,; 
NOV301981 -----
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20 November 1981 
Page two 

• • 

If you have further questions on this matter, please contact me 
(202-382-2770) or Howard Seidler at Industrial Economics, Inc. (617-354-
0074). The EPA considers ten working days after your receipt of this 
letter a reasonable period to wait before proceeding with the data transfer, 
so prompt attention to this matter is requested. 

Sincerely, 

O~~1Y(}~ 
Frederick W. Talcott 
Economic Analysis Division (PM-220) 

Enclosures: (two) 
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The Contracting Offic:r !us determined that durin~ the performOlIll:e of thi:s I:cntr:ll:t EPA 

may furnish c0n11dentiaL businc:;s information to th~ Contr:ll:tor that EPA obt:till~d under 
the' Clc:an Air Act (42 U.S.C. t 857 er seq. l. the Fede:ai Wat~rPollution Control Al:t l33 
U.S.C. 1251 tt seq.),the Sa.fe Drinking Water AI:: l4~ U.S.C. 3001' &lr SL·q. >. thIS F~dc:r.U 
In:i~ctidde. Fungicide and Rodenticide Act l7 U.S.C. 136 &It SL·q.). the: Fedc:r:U Food. Drug. 
and Cosmetic Act (21 U.S.C. 301 er seq.). the Resour.:: Conserl:1tion and R~ovc:ry Al:t l4~ 
U.S.C. 6901 et seq.), or the Toxic Substanc:3 Concrol Al:t (15 U.S.C • .'!CJO I ,'f .4·q.). EPA 
rqulatiolU on confidenti.:llity of business information in 40 CFR P:1rt ! Subpart B requ~ 
that tlte Contractor agree co the Clause entitled "Treatllu:nt of ('LJntlul!nti:.1l Bu~im:ss 

Information" before any confidentiaL businl:S.S iniormation may be: furni:shc:d to th~ 
Contractor. 

TREAThfENT OF.CONFIDENTIAL BUSINESS INFORMATION 

(a) The Contracting. Officer. after a written determination by the: lppropriate: protu"JIII 
office, may disclose' coniidential business information to the: Contr:ll:tor m:I:t:Sklry to ~:my 
out the work. required under this contr:lct. The: Concr::ll;tor agn:t:s to u:;c: the: l.:ollfhh:nti:.J1 
information only under tile following conditions: 

(1) The ContI':lctor and Contr:ll::or's cmployt:t:s sh:lll: (i) usc: tht: ..:unliuenti::1 
information only for the purposes of c:urying out tilt: work n:quin:u by lhe: ..:onli.ll:t: (ii 1 \lul 
disclose the inior:m:ltion to anyone other than EPA <::llIploYC:I::S without tht: prior writh:n 
approval of the Deputy Assol:lo1te Gen:1'::ll Counsd for Conct:ll:tli anu C;e:nt:rJI I\umini.'ilr.l· 
tion; and (iii) return to the Contt::lcting Officer ~U I:opic:s of the inform:llion. anu any 
abstracts or excerpts therefrom, upon requc:st by the ConLrJl:ting Officer. whe:nl:v~r lhe 
information, is no longer required by the Contr-':I:tor for the: pcrform:Jnl:c of lhl: w(lrk. 
required by the contract, or upon completion of thl: ~ontr.lI:t. 

(2) The Contnc:or shall obtain a writt!!n :lgreement Co honor the: ahovc Iilllitatiun~ 
from each of the Contractor's Employees who will have acc::ss to tht: informatiun. hefort: 
the employee is ::1llowed access. 

(3) The Contr:1ctor agn:::s that thest: ..:ontr:lct I;onuitionli I;onct:rnin!; the usc :lnu 
disclosure of confidc::ntial information are indudcu for the: bt:nt:l1t or. ami shall he 
enforceable by. botll EPA and any affel:ted busint:ss having a proprit:tary interest ill thl: 
information. 

(4) The Contt:1l:tor shall not use any I.:onfit.h:ntial informalion supplil:u by 1:1'1\ or 
obt::lined during pe:,yorm:mc:: hereunder to I:ompt:te with any husinc!l.S to which the 
confidential information relates. 

(b) TIle Contractor ag.ret:s to obtain the: writtc::n consent of the ('ontractin!; Oflicer. after 
a written determin:1tion by the: appropriate progr"Jm ofCkc. prior to entering into :lny 
subcontract that wiU involve the uisdoliure of conliucnlial business information hy the 
Contractor to chI: subcontractor. The C'ontr.1ctor agrt:~ to induul! this dausc. inciuuin!; thi~ 
p3r:lgr:lph (b 1, in aU subcontraccs ::lwarueu pursuant to this I.: on trJl:t thUl require the 
furnishing, of ~onfidentia1 business iniormation to the suhl;ontr.ll.:tor. 
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AGREEMENT 

between 

• 
Industrial Economics, Inc. ("IEc") 

30 Boylston Street 
Cambridge, Massachusetts 02138 

and 

("the Company") 

This Agreement concerns confidential information which 
the Company furnished to the u.s. Environmental Protection 
Agency ("EPA") in response to requests made pursuant to 
Section 308 of the 1972 Clean vlater Act and which EPA intends 
to make available to Industrial Economics, Inc. in connection 
with EPA Contract No. 68-01-5838 ("the Contract"). 

Industrial Economics, Inc. hereby agrees with the 
Company that (as provided in the Contract): 

(1) Industrial Economics, Inc. and its employees 
shall: 

(i) use any confidential information of 
the Company supplied by EPA or 
obtained during the performance of 
the Contract only for the purposes 
of carrying out the work required 
by the Contract; 

(ii) not disclose such information to any
one other than EPA employees without 
the prior written approval of the EPA 
Deputy Associate General Counsel for 
Contracts and General Administration; 

(iii) return to EPA all copies of informa
tion, and any abstracts or excerpts 
therefrom, upon request by EPA, when
ever the information is no longer 
required by Industrial Economics, Inc. 
for the performance of the work required 
by the Contract, or upon completion of 
the Contract; and 

(iv) clearly mark all copies of any documents 
containing Company confidential informa
tion as confidential. 
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(2) Industrial Economics, Inc. shall obtain a written 
agreement to honor the above limitations from each 
of its employees who will have access to the in
formation before the employee is allowed access. 

(3) Industrial Economics, Inc. shall not use any 
confidential information supplied by EPA or 
obtained during performance of the Contract 
to compete with the Company. 

(4) Industrial Economics, Inc. shall: 

(i) obtain the written consent of EPA 
prior to entering into any sub
contract that will involve the 
disclosure of any confidential 
information of the Company by 
Industrial Economics, Inc. to 
the subcontractor; 

(ii) include these provisions, including 
paragraph 4, in all subcontracts 
awarded pursuant to the Contract 
that require the furnishing to the 
subcontractor by Industrial Economics, 
Inc. of any confidential information 
of the Company; and 

(iii) require any subcontractor who will 
receive any confidential information 
of the Company to enter into a similar 
agreement with the Company before the 
information is transferred. 

As you may know, the Contract provides, in effect, that 
any presentation of statistical or analytical material or 
reports based on any confidential information of the Company 
is subject to review by EPA before publication or dissemina
tion in order to determine whether the foregoing provisions 
regarding confidentiality have been observed. 

Accepted: 

Industrial Economics, Inc. 

Company 

By: By: 

Title: Title: President 

Date: Date: 
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Environment(ll Resources 

KEYSTONE ENVIRONMENTAL RESOURCES 

Interoffice Correspondence 

~ To G. Kerr 

Location Monroeville 

Subject Northwest Terminal 
(462500) 

From R. Hepner 

Location Monroeville 

Date March 28. 1988 

Attached are the results of the BAT & BPT samples received 
on March 8, 1988. 

RDH/pyc 

Attachment 

cc: ... 4~el-b-l-i-ng

j- ~\:"'n 

R. Hepner 
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CHAIN OF CUSTODY RECORD 

NUMBER 

OF 

CONTAINERS 

Reliquished by: (Signature) 

Reliquished by: (Signature) 

Date Ice Chest Temp 
r-______________________ ~ ____ L_ ____ ~~~~~~~~~~----~l·-y---~-y~~;~--o~ ~D ~~c 0 

C 
ISTRIBUTION: Original accompanies shipment; Copy to Coordinator Field :!.tJ c... ... oi~ 

Date 

Date 

REMARKS OR 

OBSERVATIONS 

Time Received by: (Signature) 

Time Received by: (Signature) 

Chain of cus~J) Ice Chest 

# (ret 
PAGE __ OF 
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KEYSTONE ENVIRONMENTAL RESOURCES. INC 
NARRATIVE - INORGANIC ANALYSIS 

A. WORK ORDER M8803038 

B. SAMPLE NUMBERS 88030181-183 

C. SHIPPING PROBLEMS None ____________________________ _ 

A. DIGESTION PROBLEMS None ____________________________ _ 

A. ANALYSIS PROBLEMS None ____________________________ _ 

OTHER PROBLEMS 
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KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
NARRATIVE - CONVENTIONAL ANALYSIS 

A. WORK ORDER M8803038 

B. SAMPLE NUMBERS 88030181-183 

C. SHIPPING PROBLEMS None __________________________ __ 

A. ANALYSIS PROBLEMS None ____________________________ _ 

OTHER PROBLEMS 

S MANAGER 
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KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
================================================== 

TABLE OF CONTENTS PRODUCED ON 03/28/88 AT 12:04 PAGE 1 
======================================== ============================= ======== 

SAMPLE # 

88030181 
88030182 
88030183 

SOURCE 

TANK #3 
TANK #4 
FB 

DESCRIPT 

BAT8<BPT 
BAT8<BPT 
BAT8<BPT 

DATE-COL DATE-REC ORD * 
03/07/88 03/08/88 M8803038 
03/07/88 03/08/88 M8803038 
03/07/88 03/08/88 M8803038 

NWT 003038 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
================================================== 

TABLE 1: SUMMARY OF ANALYTICAL DATA PRODUCED ON 03/28/88 AT 12:02 PAGE 1 
======================================== ============================= ----------------

SAMPLE * RSLT.LNE SOURCE 

BIOCHEMICAL OXYGEN DEMAND (5 DAY, 
88030181 BOD, mg/L .......... . 
88030182 BOD, mg/L .......... . 
CYANIDE (TOTAL) 
88030181 Cyanide (Total),mg/L 
88030182 Cyanide (Total),mg/L 
TOTAL SUSPENDED SOLIDS 
88030181 Total SS@103C, mg/L. 
88030182 Total SS@103C, mg/L. 
pH 
88030181 pH, units .......... . 
88030182 pH, units .......... . 

TOTAL) 
21. 0 
40. 5 

0.035 
0.028 

48.0 
134 

6.4 
6.6 

TANK #3 
TANK #4 

TANK #3 
TANK #4 

TANK #3 
TANK #4 

TANK *3 
TANK #4 
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KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
================================================== 

TABLE 2: SUMMARY OF METALS DATA PRODUCED ON 03/28/88 AT 12:03 PAGE 1 
======================================== ============================= ----------------

SAMPLE # RSLT.LNE SOURCE 
---------- ---------------------------------------- ---------------
CHROMIUM 
88030181 Chromium, ug/L. ..... <10.0 TANK #3 
88030182 Chromium, ug/L. ..... <10.0 TANK #4 
88030183 Chromium, ug/L. ..... <10.0 FB 
COPPER 
88030181 Copper, ug/L . ....... <10.0 TANK #3 
88030182 Copper, ug/L. ....... 34.7 TANK #4 
88030183 Copper, ug/L . ....... <10.0 FB 
LEAD 
88030181 Lead, ug/L . ......... 5. 50 TANK #3 
88030182 Lead, ug/L. ......... 19.2 TANK #4 
88030183 Lead, ug/L. ......... <5.00 FB 
NICKEL 
88030181 Nickel, ug/L.· . ...... <10.0 TANK #3 
88030182 Nickel, ug/L. ....... <10.0 TANK #4 
88030183 Ni c k e l, ug/L. ....... <10.0 FB 
ZINC 
88030181 Zinc, ug/L. ......... 128 TANK #3 
88030182 Zinc, ug/L. ......... 346 TANK #4 
88030183 Zinc, ug/L. ......... <10.0 FB 
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BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL 
OR ENTER: 

u.s. ENVIRONMENTAL 
PROTECTION AGENCY 

SITE NAME KOPPERS COMPANY, INC. 

7540 N.W. ST. HELENS RD. 
PORTLAND, OR 97210 

EPAID NO. IOiR IDI01217 1713141315191 

FORM 

Ie 

1987 Hazardous Waste Report 

IDENTIFICATION AND 
CERTIFICATION 

WHO MUST COMPLETE THIS FORM? Form IC must be completed by every site that received this package. 

INSTRUCTIONS: Please read the detailed instructions beginning on page 4 of the 1987 Hazardous Waste Report 
Instruction booklet before completing this form. 

Complete Sections I through IV and Sections VI through IX immediately. Complete Section V, 
certification, after you have finished the full report package. 

SEC. Site name and phySical location which may differ from the mailing address. Complete items A through G. 
I. Mark ~ for items A, B, C, D, F, and G if same as label; if different, enter corrections. If label is absent, enter information. 

A. Site/company name 8. EPAIDNo. 
Same as label [Xl Same as label [Xl 

or_ or I I I I I I I I I I I I / 

C. Address number and street name of physical location • if not known, enter industrial park, building name or other physicalloeation description 
Same as label ~ . 

or_ 

D. City, town, village, etc. E. County F. State G. Zip Code 
Same as label [Xl 

HU/"INOHI1 H Same as label [Xl Same as label XJ 
or_ or_ LLJ or_ I I I I I I-I I I I I 

SEC. Mailing address of site. 
II. Mark ~ for A, B, C, and D if same as label; if different, enter corrections. 

A. Number and street name of mailing address 

Same as label ~ 

or_ 

8. City, town, village, etc. C. State D. Zip Code 
Same as label !.Kl Same as label IKl Same as label ex 
0'_ or-LLJ or_ I I I I I I-I I I I / 

SEC. III. Name, title, and telephone number of the person who should be contacted if questions arise regarding this report. 

A. Please print: Last name First name M.I. 8. Hie C. Telephone 

OXFORD JOHN A !PLANT MGR. 151 0131 1218 161- U 16 181 1/ 
Extension I I I I I 

SEC. 
Enter the Standard Industrial Classification (SIC) Code that describes the principal products, group of products, produced or distributed, or the 
services rendered at t,he site's physical location. Enter more than one SIC Code only if no one industry description includes the combined activities IV. 
of the site. SIC codes are listed beginning on page 1 of the 1987 Hazardous Waste Report Codebook. 0 

A. 8. C. D. E. F. 

I I I I I I I I I / I I I I I I I I I / I I I I / 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached documents, 
SEC and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the submitted information 

V. is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine 
and imprisonment. . 

A. Please print: last name . First name M.I. Trtle 

OXFOR({J JOHN A PLANT MGR. 
8. Signature Date of signature 

~ LtQJ t.ill 
Mo. Dav Yr. 

v 
L"" \ Page 1 of 1 

EPA Form 8700 - 13A (5-80) (Rev. 11-85) Revised (12-87) 
OVER --> 

NWT 003041 



FORMIC 

~~~~~e~==~==~~e~~~~~~ 
SEC. Does this site's EPA 10 authorize hazardous waste generation? 

VI. 

D NO - SKIP TO SECTION VII. 

IKl YES - Did this site generate any hazardous waste during 198?? NO 

SEC. 
VII. 

SEC. 
VIII. 

SEC. 
IX. 

DYES - READ DETAILED INSTRUCTION ON PAGE 5 OF THE 1987 HAZARDOUS WASTE REPORT INSTRUCTIONS BOOKLET FOR 
bQillEAND ACCUMULATION LIMITS. MARK [X] NEXT TO THE HAZARDOUS WASTE GENERATION QUANTITY CATEGORY 
THAT APPLIED TO THIS SITE DURING 1987. 

o Category 1: More than 1000 kg (2,200 Ib) in one or more months 
o Category 2: More than 100 kg (220 Ib) but no more than 1000 kg (2,200 Ib) in any Single month 
o Category 3: No more than 100 kg (220 Ib) in any single month 

o Mark [Xl if this site changed from Category 1 to Category 2 or 3 due to waste minimization activity conducted during 1986 
or 1987. . 

D NO - CONTINUE BELOW, MARK [Xl NEXT. TO ALL THAT APPLY. 

o Generated, excluded or delisted wastes 
o Generated hazardous waste prior to 1987 but do not expect to generate in the future - MARK [X] FOR REASON IN ONE BOX BELOW 

o Waste was from one-time event(s) (e.g. spills, remedial actions, etc.) 
o Waste minimization activity undertaken during 1986 or 1987 
o Out of business 

Kl Generated hazardous waste prior to 1987 and expect to generate in the future 
o Never generated before but expect to generate in the future 
o Never generated and do not expect to generate in the future - MARK [Xl FOR REASON IN ONE BOX BELOW 

o Protective notifier only 

o Misunderstood the requirements 
o Notified to secure transportation services 
o Other EXPLAIN REASON FOR GENERATOR NOTIFICATION IN COMMENTS 

Does this site have RCRA Interim Status or a RCRA permit to treat, store, or dispose hazardous waste? 

NO - SKIP TO SECTION VIII 

YES - Did the site treat, store, or dispose (T/S/D) hazardous waste in RCRA-regulated units during 198?? 

DYES - SKIP TO SECTION VIII 

D NO - CONTINUE BELOW, MARK IX! NEXT TO ALL THAT APPLY 

o T/S/D excluded waste during 1987 
o T/S/D hazardous waste in exempt units during 1987 
o T/S/D hazardous waste prior to 1987 but did not T/S/D waste during 1987. MARK 00 IN ONE BOX BELOW 

o T/S/D will resume in the future 
o Have notified of planned closure 

o Site is in closure or post closure 

o Never T/S/D hazardous waste prior to 1987 but: MARK 00 IN ONE BOX BELOW 

o Expect to T/S/D hazardous waste in the future 
o Do not expect to T/S/D hazardous waste in the future - EXPLAIN REASON FOR INTERIM STATUS OR PERMIT IN COMMENTS 

Do you wish to withdraw this site's generator notification or EPA Part A permit application? 

Withdraw generator notification 0 Yes ~T No 

Withdraw Part A permit application 0 Yes IX] No 

Does this site have an area not requiring a RCRA Part A or Part B permit that is used exclusively for the short term 
accumulation of hazardous waste? 

D NO 

12[1 YES - DOES THE AREA HAVE: 

Containers D No 
Tanks D No 

ENTER THE NUMBER OF TANKS AND THEIR TOTAL CAPACITY IN GALLONS. ~Yes 
DYes _I I Number I I I I I I I I I Gallon capacity 

Comments: 

Page 2 of 2 
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,. e 
KOPPERS 

Interoffice Correspondence 

To J. A. Oxford From J. E. McFadden 

Location Northwest Location Monroevi 11 e 

Subject son Analysi.s Date May 1, 1987 

Attached are copies of V. Romell's analysis of your soil samples. 

tfrlJ?~ 
J. E. McFadden 

JEM/bjm 

Attachments 
1'",' 

cc: ./J. M. Dern . 
L. F. Flaherty 

MAY 4 1987 

Environmental Resources 

K·5 REV. 2 
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To 

e 
KOPPERS 

Interoffice Correspondence 

J. E. McFadden From Vaughn Romell 

Location Industr ial Products Location Absorpt ion Spectroscopy 

Subject Portland, Oregon-Soil 
(4420) 

Date April 27, 1987 

K-S REV. 2 

Your soil samples 87-23-E and -F (AL-167432 and 167433) from 
Portland have been examined by solvent extraction-infrared spectral 
(IR) techniques for identification of organic contaminants. 

Both samples were found to contain a small amount of carbon 
disulfide extractable material identified as creosote components 
(similar to a "whole" creosote). Also exhibited is a weak 3.4 
micron absorption indicating the presence of aliphatic hydrocarbon 
(petroleum derived) structure (present in both extracts). 

The aromaticity index (I A) and creosote/oil ratio were calculated 
for both extracts with tne following results: 

Creosote/Oil Ratio* 

83/17 

80/20 

* The creosote/oil is calculated assuming a mixture of Grade 1 
creosote and Nujol mineral oil is present. 

Experimental 

The samples as received were found to be very heterogeneous 
mixtures of liquid/solids; sampling was performed from the top of 
the containers as practical as possible. The samples were then 
extracted with CS. The CS solutions were dehydrated by filtering 
the solutions thr6ugh sodiu~ sulfate; the solubles were evaporated 
and identified by IR. 

sjb 
cc: D. W. Grandy 

R. Obrycki 
L. Whiteford 
Files 
cf 

J!lf2~/ 
Vaughn Romell 

\ 
\ 
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To 

e 
KOPPERS 

Interoffice Correspondence 

J. E. McFadden From vaughn Romell 

Location Industr ial Products Location Absorption Spectroscopy 

Subject Portland, Oregon (4420) Date April 27, 1987 

Your samples of water and soil have been examined by carbon 
disulfide extraction-infrared spectral (IR) procedures for 
identification of organic contaminants. The results are as 
follows: 

Your Sample No. AL No. 

87-65-A 168280 
(Water Sample) 

87-65-B 168281 
(Soil Sample S-2) 

87-65-C 168282 
(Soil Sample S-l) 

Identification of Extracts 

Polynuclear aromatic hydrocarbons 
(similar to a "whole" creosote) + 
minor aliphatic hydrocarbon (pet
roleum derived oil or other 
aliphatic materi~l) .0 

I = 0.87. 
c~eosote/oil Ratio* = 91/9. 

Qualitatively identical to 
extracts from sample -A. 

I = 0.95. 
c~eosote/oil Ratio* = 93/7. 

Similar to samples -A and -B 
but rich in anthracene and 
carbazole (creosote crystals) • 

I = 0.84. 0 

C~eosote/oil Ratio* = 91/9. 

* The creosote/oil ratio, calculated as a mixture of Grade 1 
creosote and Nujol mineral oil, is intended to serve only as an 
estimate of the amount of aromatic (coal tar derived) species 
versus the non-aromatic (petroleum derived) species, assuming 
specific coal tar and petroleum sources. 

K·5 REV. 2 
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r'o 

J 

.. 

Experimental 

J. E. McFadden 
April 27, 1987 

-2-

Portions of each sample were extracted with carbon disulfide; the 
carbon disulfide solutions were dehydrated via filtration through 
sodium sulfate. The CS 2 solubles were collected, evaporated .(no 
heat), and identified by IR techniques. 

sjb 
cc: D. W. Grandy 

R. Obrycki 
L. Whiteford 
Files 
cf 

tJ;~d 
Vaughn Romell 
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Koppers Company, Inc. r:::-ll". tv '.oN ..- '5: - fJ-tHZ. {(/{/ 
SCience and Technology. 1.-L. I-\;I ~ -, ,.... t 

CERTIFIED MAIL 

Dear Mr. Bromfeld: 

Pittsburgh"f~ _15219,_ Telephone 41 2000 

February 12, 1985 

Mr. Richard Reiter, Supervisor 
Hazardous Waste Operations 
Department of Environmental Quality 
Hazardous and Solid Waste Division 
P. O. Box 1760 
Portland, Oregon 97205 

ATTENTION: Mr. Fred Bromfeld 

SUBJECT: Koppers Company, Inc. 
Portland, Oregon 
EPA J.D.#ORD027734359 

I n regard to our discussion of February 6, 1985, I am sending you a 
copy of the Part A Permit Application withdrawal dated April 25, 1984, 
as well as a copy of the letter from the U.S. EPA - Region X dated 
March 30, 1984, confirming that a hazardous waste facility does not 
exist in your state. Please forward this information to Mr. Reiter. 

I trust that the information provided above wiJ1 free us of any further 
written submissions (to include financial assurance documents) in regard 
to this matter. 

Please feel free to contact me if any other problems develop. 

JJD /mas 

Enclosures 

sin;;2IY, . !JW 
~~ f" :kiVich EnviroD1e~~al Resources Department 

Writer's Direct Dial Number _____ _ 
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Dear Ms. Karanicolas: 

. nU': AlW" s ... {lc,J!.A. 
I\OpPl!lS \"OmpIIIlY, IIlC. • 
Environmental Resources Depa 
Pittsburgh, PA 15219, Telephone 412-227-2000 

I{OP~ER5 

April 25, 1984 

Ms. Alexandra B. Smith, Director 
. Air & Waste Management Division 

U.S. EPA - Region X 
1200 Sixth Avenue 
Seattle, Washington 98105 

ATTN: Ms. Nancy Karanicolas - MS 533 

SUBJ: Koppers Co., Inc. 
Portland, Oregon 
EPA 1.0. # ORO 027734359 

Thank you for your letter of March 30, 1984 and the return of Part A 
Permit Application submitted on November 30, 1980. 

Please find attached a revised notification of hazardous waste 
activity for generation only~ I understand that if we desire to 
treat, store, dispose of hazardous waste at the site, we are obliged 
to file both a Part A and Part B RCRA Permit Application. 

Thank you for your assistance in this matter. 

Sincerely, 

cPJ1cr 
L. L. Nagel, Vice President 

Writer's Direct Dial Number -----
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. ~ --Please print or type with ELITE type /12 ch~'IIC~n/inch} in the unshaded areas only. 

• Fonn ApproYf:d OMS No. 15EJ.Sl~'6 
GSA No. 0246·EPA·OT 

~~.EPA ~ INSTRUCTIONS: If you rllC8lved a preprinted 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I. aHlx It In the s~~ at left. It any of tha· 

I"STAL.L"
TION'S IE~A 
1.0.1'10. ., 

, . 

PLEASE PLACE LABEL IN THIS SPACE 

information on the la~1 is Incornct. draw a lin. 
through It and supply the correct information 
in the appropriate section below. If the labll i, 
completl and' correct. 181M! Itam, I, II, and III 
below blank. If you did not reeelw I preprinted 
label, completll all Items. "Installation" means I 

single ,Ite whlre hazardou, waste is generated. 
truted, stored Indlor disposed of, or I trans
porter's principal placa of business. Please refer 
to the INSTRUCTIONS FOR FILING NOTIFI
CATION before completing this fonn. The' 
tnfonnetion ,.qUilted hl ... ln t. required by law 
(Sedon 3010 of the Rncun:. CDm.1Y.tjon MId 
RC(WWy AI:tJ. 

LOCATION 

IU ::::.:r:.!AL.-

o A .... IRST NOTIP'ICATION 

""~".! : .. :': ... " 
... ": ... " . 
.. : . 

,', 

I 
',I 

Installation', first notification of hazardous wutllCtivity or. IUbsequent notification. 
1.0. Number In the space provided below. 

!ill •. SUalEOUIEHT NOTIPICATION (compl.e. Itlm C) 

Please 110 to the reverse ot thi' form Ind orovida the I'ftt""~ i'l!·".,..,~·lr'I~ 
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. , • .e . 
I.D. - I"OR OI"I"ICIAL USE ONLY 

r:;. 
w OIRblo 2h 73141315 9F T 
• • . II U II 

IX. DESCRIPTION OF HAZARDOUS WASTES (continued from front) ~.-.c.:n;$d.Hl!1j !~ .W,'II'''l :1'ik.i.:~~~#j~.r.I'1t~~~~I1.jl,oiX~~Z.~ll 

A. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the fout-dlglt number from 40 CFR Pan 261.31 tor elch listed hazardous 
wartl from non-spec:lflc IOUrca your Installation hlndlel. Use additional shHta II neclAary. 

I a ~ • 4 I I 

J' I 1 I 1 J 
~ 

1 I I I I J I 1 I I I .. · · • · • IT .,,' -,. 
7 • • 10 .. la 

111 I I I --1J III I I I I I I 
· · II U • as I. . 

B. HAZARDOUS WASTES FROM SPECIFIC SOURCES. Enttr the tour-digit number from 40 CFR Part 261.32 for uc:h listed hazardous wast. 'rom 
specific Industrialsoun:a your Innaliition handl ... Use additional sheets If 1MICeSSIrV. 

IS 14 II . It 17 II 

I I I J J 1 I I I I I 111 1 J 1 
as · ... · .. - .. n- • o· .. . ."'" 

II ao al a2 z:s z. 

I I 1 I Itl II 1 I 1 -.:, ' I J I I I I I' 
n · " 

.' ...• - . ,.. 0"""'---.. --",... n----',.- IT .. r. n" Io" .. rr 

as a. Z7 al at JO 
, 

I I I I I I I I I I I 1 I 1 I I I 
j 

n .. - ,. n · • .. " n- o .. .... · II 'n ·----tC'· 

C. COMMERCIAL. CHEMICAL PRODUCT HAZARDOUS WASTES. Enter the four-digit number from 40 CPR Part 261.33 for each chemical sub-
nanc:e your imtall.tion hlndln which may be I hIDrdoua wasta. Use additional sheets if necessary. 

~I sa SS 24 SI 3t . 
l~ rl~ I, I I I I I I I 1 I I I 1 J 1 

I , 
t .. · I. n · II .. . -. '. .. n . . II n · .. " 

,. 
S7 :u ~, ~o .1 .z i 

1 I I I I 1 I I I I I I I I J J I I 
n ........ • .... · rr'-'-~ u- '--zr U' · .. n -.-.- -'-r .. 

I .s C4 41 •• .7 .1 

I I I 1 I 11 J I I I I III I I I 
u · r. J:I" .•• - , 1. u·_ .. · .. ·-,.· n·· ._-"'U 2'1 • ". - -1'- IT . 01" "a, I 

t 
D. LISTED INFECTIOUS WASTES. Enter thl four-digit number from 40 CFR Part 261.34 for lach listed hlzardous _sta from hospitals, veterinary 

hospitals, medical and research laboratories your Installation handles. Use additional sheeu if necessary. 

•• so .. sa 13 14 

I I I I I I I I I I I I I I I I I 
I" .•.. .. . . --.' . 11 n z .. ' D' ~ .. IT ~ 'ra 17 ';;- 2~ 

E. CHARACTERISTICS OF NON-USTED HAZARCOUS WASTES. Mlrk "X" In the boxCI corresponding to the characttrristics of /lOI\-lined 
hazardous wasta your Innaliition .hlndl... ISH 40 CFR p.ru 251.21 - 261.24..) 

, 
0,.IGNITA8U 02. COIIU,O.IYE OS. lllEACTIVE D •. TOXIC 

100011 (00021 100021 IDOOO, 

X. CERTIFICATION . :r.~:/':;'1fJ" '--·';1t . ~ ~~1~: ~~; .. i_~'''''''''''~;·''''.,!'''''=-:~kl .~.: ~ .... ~,.. .• ~~~::~!'1t',;~;:"'" •. ~, .. ~ •. ", .... trlf~:":?J!.'i~';'..-:t .... ··Ii·i·)";;W ~i"" '~"ii' ·~·,s J, 

I certify under peruzlty of law that I have personally examined and am familiar with the information submitted in this and all 

I attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, 
I bellne that the submitted information Is true, accurate, and complete. I am aware that there are IiKTfificant penalties for sub-
mitting false information, including the possibility of fine and imprlsoizmenr. 

. 
IIGNATURE NAME III O .... ICIAL TITLE (type 0" pnnt) 

D:;l~"Jr{ £~ nO-"5~~ L. L. Nagel, 
Vice President . 

EPA Fonn 87~12 (6-801 REVERSE 

~ 
o 
1'1 
oj 

> n 
: 
~ 
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u. S. E N V I R 0 N'''''{ E N TAL PRO TEe TI 0 N 

REPLY TO MIS 533 
ATTN Of: 

MAR 30 1984, 

'REGION X 

1200 SIXTH AVENUE 

SEATTlE, WASHINGTON 98101 

L. Nagel, Vice President 
Koppers Company, Incorporated 
The Koppers Building 
Pittsburg, Pennsylvania 15219 

Re: Facil i ty No. ORD027734359 

Dear Mr. Nagel: 

This letter is written in response to your February 22, 1984 letter 
certifying that hazardous waste had never been treated, stored, or 
disposed of at your Portland, Oregon facility. 

Based upon an inspection conducted by the Environmental Protection Agency 
(EPA) personnel at the facility on March 21, 1984, as well as the 
certification in your letter, we have no reason to believe that hazardous 
waste was ever stored, treated, or disposed of on your site. We are 
accordingly returning the hazardous waste Part A permit application for 
your facility, as you never qualified for interim status, and you are 
relieved from submitting a Part B application. 

I am enclosing a hazardous waste notification form, which should be 
amended to incl ude Ugenerati on only" under Item VI, Type of Hazardous 
Waste Activity. This will delete,your treat, store, or dispose status and 
will allow the facility to maintain its status as a potential generator of 
hazardous waste. Please complete the form and return it to this office. 

Before any change in operation can occur at the facility that would cause 
it to becom~, subj ect to the 40 CFR Part 270 permi t requi rements, a 

, complete (Part A and Part B) permit application would have to be submitted. 
-~. . . 

Shquld you have any questions regarding the Federal regulations, please 
contact Nancy Karanicolas at this office at (206) 442-2806. 

Si ncerely, 

(~x~b~1~r'h~rl 
~-Air & Waste Management Divislon 

Enclosures 

NWT 003051 



Department of Environmental Quality 

522 S.W. FIFTH AVENUE, BOX 1760, PORTLAND, OREGON 97207 PHONE: (503) 229-5696 

TO: Hazardous Waste Generators DATE: August 10, 

FROM: Steve Sander, DEQ Hazardous Waste Operations 

SUBJECT: Quarterly Reporting Requirements 

As you may be aware, this Department's new hazardous waste regulations 
(OAR 340 Divisions 100-110) were recently adopted (4/26/84). Copies were 
mailed to all generators registered as of the time of adoption. As a 
result of these new regulations, some changes in the quarterly reporting 
requirements have occurred. 

OAR 340 Division 102-041 (page 8) of the rules states that a generator who 
ships his hazardous waste off-site must submit quarterly reports to the 
Department. This refers to fully regulated generators who are generating 
2,000 lbs. or more of hazardous waste per month (not small quantity 
generators) and requires that the fully regulated generator use a manifest 
regardless of the individual shipment size. 

As in the past, the quarterly report will preferably consist of xeroxed 
copies of the individual manifests. There is a new requirement, however, 
of a signed certification statement (340-102-041(1B) which must accompany 
the quarterly report. 

Finally, the time period for submission of the quarterly report has been 
extended to 45 days following the end of each calendar quarter. This 
changes the quarterly reporting dates to August 15. 1984; Noyember 15. 
~; February 15 J 1985 and May 15, 1985 respectively for the next year. 

As an additional note, the Department is anticipating the required use of 
the new uniform national manifest form (EPA 8700-22) which becomes 
effective September 20, 1984. As in the past, DEQ will not provide these 
manifest forms but will require their use by generators in Oregon. 

Please send quarterly reports to: 

Steve Sander 
DEQ Hazardous Waste Operations 
P.O. Box 1760 
Portland, OR 97207 

If you have any questions, please call me at (503) 229-6242 or toll-free at 
1-800-452-4011. 

SRS:b 
ZB3705 

~~©~n~~ 
AUG 201984 

KOPPERS CO., INC. 
INDUSTRIAL PRODUCTS DIV. 

PORTLAt\!D. OREGON 

NWT 003052 



UNITED STATES POSTAL SERVICE 
OFFICIAL BUSINESS 

SENDER INSTRUCTIONS 

Print your name, address, and ZIP Code in the space below. 
• Complete items I, 2, and 3 on the reverse. 
• Attach to front of article if space permits, 

otherwise affix to back of article. 
• Endorse article "Return Receipt Requested" 

adjacent to number. 

RETURN 
TO 

PENALTY FOil PRIVATE 
USE TO AVOID PAYMENT 

OF.POSTA~:·f300 

r~ 
-U.S.MAIL r"\ r ~ \ .~ i·~· A 

Be" .- \ \1 i_ ... / 
.(t' \..It-. 
\lo_ '" -~~ 

(Name of Sender) 
Koppers Company, 1 nc. 
1201 Koppers Bldg. 

(Street or P.O. Box) 

Pittsburgh, Pa. 15219 

(City, State, and ZIP Code) 

.. ; 
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• () SENDER: ." 

" ." 

Comr1ete itell!'; I, 2,.~n;}.} .. 
Add yOUI' adJress in the uRETURN TO" space on o 

3 reverse. 

1. The folloWL'1g service is requested (check one.) 
t2" Show to whom and date delivered. ••••••••••• £aO¢ 
o Show to whom, date and addre,s of delivery ••• _ ~ 
o RESTRICTED DEliVERY 

Show to whom and datc delivered •••••••••••• _ ¢ 

o RESTRICTEDDEUVERY. 
Show to whom, date, and address (>f dclivery.S __ 

(CONSULT POSTMASTER FOR FEES) 

2. ARTICLE ADDRESS-ED TO: .• 
Dir. Ms. Alexandra B. Smith, 

U.S. EPA - Region X 
1200 Sixth A venue 
Seattle, Washington 98105 
3. ARTICLE DEJ:C;UPTIOrJ: X 

H~GISTERED N0'I~:I;;'I.I IflSUREO NO. 

(Always obtain signature of addressee or agent) 

I have received the article described above. 
SIG;~ATVRE OAddre .. ee OAuthorlzed agent 

t\6;aad~~~ . h~~ 
ii/DATE OF DELIVERV POSTMARK 

, /· .. ,,'1"'1 :1"\),; \'." \ \ I ",. J .... 

5. ADDRESS ICompieta'onty If requested! 

O. UNABLE TO OELIVEilIlECAVSE: CLERK'S 
INITIALS 

*GPO: 1979·2!l9-84S 
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Dear Ms. Karanicolas: 

fl/..R: }.)W ... s ... (l.e!CA-
I\OPf..l tllS ~OIlJPCllly, tllC. _ 
Environmental Resources Depal t 
Pittsburgh, PA 15219, Telephon . -227-2000 

I(OP~ERS 

April 25, 1984 

Ms. Alexandra B. Smith, Director 
, Air & Waste Management Division 

U.S. EPA - Region X 
1200 Sixth Avenue 
Seattle, Washington 98105 

ATTN: Ms. Nancy Karanicolas - MS 533 

SUBJ: Koppers Co., Inc. 
Portland, Oregon 
EPA I.D. # ORD 027734359 

Thank you for your letter of March 30, 1984 and the return of Part A 
Permit Application submitted on November 30, 1980. 

Please find attached a revised notification of hazardous waste 
activity for generation only~ I understand that if we desire to 
treat, store, dispose of hazardous waste at the site, we are obliged 
to file both a Part A and Part B RCRA Permit Application. 

Thank you for your assistance in this matter. 

Sincerely, 

cP J1cr 
L. L. Nagel, Vice President 

Writer's Direct Dial Number -----

~ '-. ,I 

, .. 

• 

• 
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" 
Please print or type with ELITE type (12charactefllinch) in the unshaded areas only. 

Form Approvt:d OMS No. 15lJ.S19016 
GSA No. 0246·EPA·OT 

A EOJ\. u.s. ItNVIRONMENTAL PROTECTION AGItNCY 

'C"1 r~ NOTIFICATION OF HAZARDOUS WASTE ACTIVITY INSTRUCTIONS: If you rltCllived a preprinted 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~b~. aHix ~ in the spa~ at left. If any of the' 

INSTALL.A
TION'S EPA 
1.0. NO. 

INSTALLA' 

II. ~1~t:"ING 
ADDRESS 

LOCATION 
111 OF INSTAL' 

L.ATION 

PLEASE PLACE LABEL IN THIS SPACE 

'" .' " 
." '.~ 

" 

information on the label is Incorrect. draw a line 
through it and supply the correct infonnation 
In the appropriate section below. If the label is 
complete and correct. hllM! Items I, II. and II I 
below blank. If you did not receive a preprinted 
label, complete all items. "Installation" means a 
single site where hazardous waste is generated. 
treated, stored andlor disposed of, or a trans
porter's principal plaea of business. Please refer 
to the INSTRUCTIONS FOR FILING NOTIFI
CATION befoI'a completing thil form. The' 
information requested herein II required by law 
(Setion 3010 of til. Rnouta eon,.rvation and 
RtlCOIIerI ActJ. 
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.e 
I.D. - P'OR OP'I"ICIAL USE ONLY 

r=: w OIRb 1 0 2h 7 3141315 9F T , • . 11 .. II 

IX. DESCRIPTION OF HAZARDOUS WASTES (continued from [rant) ~5¥f'~~'lH!fo" ';i!fl I~) !1'-1'J!3:.f'il1::;.~1ffi1!,,,,,,~~~~jllll;~1~~'~J,-l:l11 
A. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the fout-<llgit number from 40 CFR Part 261.31 for each listed hazardous 

waste from non-speclflc sources your installation handles. Use additional sheets If neQlssary. 

• :& J '. I 1 

I' I 1 1 1 1 1 1 I I I I I 1 1 1 1 . •• · . U' . .. !!:' .' II U -.- --21" 

7 a • 10 II .2 

1 I I I I I . I I I I 1 I I I I 11 
r - II L .... - · :!!. . •• U' . • n- · I' n- . "'f 

B. HAZARDOUS WASTES FROM SPECIFIC SOURCES. Enter the four-<ligit number from 40 CFR Part 261.32 for each liltad hazardous waite from 
specific industrial sources your installation handles. Use additional sh .. ts if necessary. 

13 14 IS .. 17 II 

I I 1 I I I 1 1 I 1 1 1 I 1 I I 1 
n - fl' ----· •• " r "n- rr .- ---I ar-- .' II , ._, 

1. 20 21 2a 2J 24 

I I I I I b I I I I I . ~, . I I I I I 1 ,. 
n - H ZT~' . .. -';r.- n-- .. --"1"- n--' -·----2" 13'···· '';' -. It 'U" ",;;'--- w 

211 a. n 21 u 30 I 

1 I 1 I I 1 1 1 1 1 1 1 1 1 1 1 I i 

21 - I. n · • .... . ... , -.. 2'1'" · •• -n- ---.. -- -2"-

C. COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES. Enter tM four-<ligit number from 40 CPR Part 261.33 for each chemical sub· 
stance your installation handles which may be a hazardous waste. Use additional sheets if neeessary. 

31 la II l4 :u l6 · ul d~ 11 1 1 I I I I I I I I I I I I 
I , 
0 
; 

Zl - .. 21 · z. II " II . .. 23 · a " " 
l7 31 39 40 41 42 

I 

I 1 I I I I I I I I I 1 I I I I 1 
• I 

I 
Z2 ....... - • n--·--·- '11 ar'" r--,.- Ir- ~ .0- U' '. " n '" .. - '--ZI' 

I 43 44 45 •• 47 41 

I I I I I 1 I 1 I I I I I I I 111 
n . .. 21'-' ... - -_. U .7 . --.- --- ,.- 2'" .-..--- . .,.. 21 -'. - Z. tT . -- -'"_. .,. ; 

t 
D. LISTED INF ECTIOUS WASTES. Enter the four-digit number from 40 CFR Part 261.34 for each listed hazardous waste from hospitals, veterinary 

I hospitals, medical and resaarch laboratories your installation handles. Use additional sheets if necessary • 

•• so 51 52 53 54 

I I I I I I I I I I I I I I I I I 
n· - -- z. zr . --.'-'·-1. u-- . - ... rr --, II IT .. - ,.._- -zs z:I ...... - 21' 

E. CHARACTERISTICS OF NON-USTED HAZARDOUS WASTES. Mark "X" in the boxes corresponding to the characteristics of non-listed 
hazardous wastes your installation .handles. (SH 40 CFR Pam 261.21 - 261.24.) 

01.laNITA.La: 02. CORROSIYE Ol. REACTIYE D •. TOXIC 
1000t, Ico02, Icooll (DOOOI 

X. CERTIFICATION '~'~."" ,. ~:A.it';,-, ",· .. r:J ," "";\"1 ._'"~ --",.~.-. ,"":~.to< 1 
~r;.'~~,!'\l1:~.;.'\;;~,;~;r: ~~,.;~,~. ,zr""!~" '~~~~~·~.)~, • .i,,··.1'~~';'iJ·;-'·;f:·~t:· ·~·'.tJ I 

I certify under penalty of 14w that I have personally examined and am [amiliar with the information submitted in this and all 

l attached documents, and that bued on my inquiry of those indiViduals immediately responsible [or obtaining the information, 
I belieYe that the submitted information is true, accurate, and complete. I am aware that there are significant penalties for sub-
mitting false information, including the possibility of fine and imprisonment. 

SIGNATURE NAME eo OI"P'ICIAL TITI.E (type 0" print) D:Jl;hsf of~ n L. L. Nagel, 
y~ Vice President 

· · EPA Fonn 8700-12 (6-801 REVERSE 
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Pi IA" N \.,J- s~ ~c.J¢1 
u. S. E N V I _N MEN TAL PRO TEe T ION AI ENe Y 

REPLY TO f'VS 533 
ATTN OF: 

MAR 30 1984 

REGION X 

1200 SIXTH AVENUE 

SEATTLE, WASHINGTON 98101 

L. Nagel, Vice President 
Koppers Company, Incorpora ted 
The Koppers Building 
Pittsburg, Pennsylvania 15219 

Re: Facility No. ORD027734359 

Dear Hr. Nagel: 

This letter is written in response to your February 22, 1984 letter 
certifying that hazardous waste had never been treated, stored, or 
disposed of at your Portland, Oregon facility. 

Based upon an inspection conducted by the Environmental Protection Agency 
(EPA) personnel at the facility on March 21, 1984, as \'1e11 as the 
certification in your letter, we have no reason to believe that hazardous 
waste was ever stored, treated, or disposed of on your site. We are 
accordingly returning the hazardous waste Part A permit application for 
your facility, as you never qualified for interim status, and you are 
relieved from submitting a Part B application. 

I am enclosing a hazardous \'1aste notifi cati on form, \'1hi ch shou1 d be 
amended to inc1 ude IIgenerati on on1yll under Item VI, Type of Hazardous 
Waste Activity. This \'/i11 delete your treat, store, or dispose status and 
will allow the facility to maintain its status as a potential generator of 
hazardous waste. Please complete the form and return it to this office. 

Before any change in operation can occur at the facility that would cause 
it to become subject to the 40 CFR Part 270 permit requirements, a 
complete (Part A and Part B) permit application would have to be submitted. 

'.', 

Should you have any questions regarding the Federal regulations, please 
contact Nancy Karanico1as at this office at (206) 442-2806. 

Sincerely, 

(~X~)~~ 
r\"r Air & Waste ~1anagement Divisl0n 

Enclosures 

NWT 003058 



I 

AL PROTECTION AGENCY 

Consolidated Permits Program 
(Read the "Genera/Instructions" before ,tarting.) 

I<OFF'EJ:?':;::: CO HiC 
,75~O NW ST HELENS 

PORTLAND. OR ~7229 

7540 NW ~T HElFN~ 
PORTLAND: OR -~7~29 

If a preprinted label has been provided, affix 
it in the designated space. Review the inform
ation carefully; if any of it is incorrect, cross 

I through it and enter the correct data in the 
I appropriate fill-in area below. Also, if any of 

the preprinted data is absent (the area to the 
left of the label spaca lists the information 
that .should appear), please provide it in the 
proper fill-in area(s) below. If the label is 
complete and correct, you need not complete 
Items I, III, V, and VI (except VI·S which 
must be completed regardlessJ. Complete all 
items if no label has been provided. Refer to 
the instructions for detailed item descrip
tions and for the legal authorizations under 
which this data is collected. 

INSTRUCTIONS: Complete A through J to determine whether you need to submit any permit application forms to the EPA. If you answer "yes" to any 
questions, you must submit this form and the supplemental form listed in the parenthesis following the question. Mark "X" in the box in the third column 
if the supplemental form is attached. If you answer "no" to each question, you need not submit any of these forms. You may answer "no" if your activity 
is excluded from permit requirements; see Section C of the instructions. See also, Section 0 of the instructions for definitions of bold-faced terms. 

SPECIFIC QUESTIONS 

facility a publicly owned treatment works 
in a discharge to waters of the U.S.? 

water or other fluids which are brought to the surface 
in connection with conventional oil or natural gas pro
duction, inject fluids used for enhanced recovery of 
oil or natural or i fluids for storage of liquid 

t, 

~+~I--...,.,...~ 

SPECIFIC QUESTIONS 

Does or will this facility existing or proposed) 
include a concentrated animal feeding operation or 
aquatic animal production facility which results in a 
discharge to waters of the U.S.? (FORM 28) 

00 you or will you inject at tl1is facility industrial or 
municipal effluent below the lowermost stratum con
taining, within one quarter mile of the well bore, 
underground sources of drinking water? (FORM 4) 

H. 00 you or will you inject at this facility fluids for spe
cial processes such as mining of sulfur by the Frasch 
process, solution mining of minerals, in situ combus
tion of fossil fuel, or recovery of geothermal energy? 
(FORM 4) 

v 

v 

CONTINUE ON REVERSE 
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Plc<Jse print or type in the unshaded areas only 
(WI-in ar~as are spacetj for elite typo.. i.e. 12 .. ,:D'~> :·;~~~l~::;'; 158S800IM FOIlM u.s IRONMENTAL PROTECTION AGENCY 

! ~l ' :l r =r '-:'Ir~ HAZAR WASTE PERMIT APPLICATION ,. • Il 11-; 1\ 

r:J \:~:Z; ~U:JLt- Consolidated Permits Program IFi 611i1,o Ie I~ ~717 ) 1'11) Isj9l4t 
nCrl'A (This information is required under Section 3005 of RCRA.) : .I..I.! . ___ .. _ ..•.. __ ..•.. , _ .... -- .. - -_ .... "'--"-- _. "1" " 

FOR OFFICIAL USE ONLY...,' • __ • ____ • ______ ,M ___ • ____ • __ ••••••• .' '.,._- '-- ---- ." .... . -. 

'A~~~:~~J~~N D(~,:rEn~E.~E~~yE)D COMM :N 

l ~O 1Illlq 
-----.. -- ---~.~----- .. ,,'-- .. -..... -.-, _." ........ --.-.... 

I II, FIRST OR REVISED APPLICATION) .----- ... -- .. -----. ----
Place an "X" in the appropriate box in A orB below (mark one box only) to indicate whether this is the first application you are submitting for your facility or a 
revised application. If this is your first application and you already know your facility's EPA 1.0. Number, or if this is a revised application, enter your facility's 
EPA 1.0. Number in Item I above. 

A. FIHST APPLICATION (place an 'X below and provida th" _>->-, v.. date) o 2.NEW FACILITY (Comp/ete item below.) ~'I. EXISTING FACILITY (See instructions for definition of "existing" facility. 
71 Complete item beluw.) 71 FOn NEW FACILITIC~, 

~ 
FOR EXISTING FACILITIES, PROVIDE THE DATE (yr., mo., & day) 

PROVIDE THE DATC 

~ @IlJ [~~ 
W W 00 (yr., mo., & day) OPCI1A-OPERATION DEGAN OR THE DATE CONSTRUCTION COMMENCED TION BEGAN 011 I~ 

(use the boxes to the left) ExpeCTED TO BCGIN 
,73 7. 7i 

U. R :VISE [ APP: CATION (place an "X below and complete Item I above) 

Q \. FACI LITY HAS INTERIM STATUS 02. FACILITY HAS A RCRA PERMIT 
71 .. __ .. - ....... -_.' 

'-'~'---~--'-'----'----" '~-'---'---"-'-'---" --_._--.-, .. _-
lIL~ROCESSES - CODES AND DESIGN CAPACITIES=> 

A. PROCESS CODE - Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provided for 
entering codes. If more lines ure needed, enter the coders} in the space provided. If a process will be used thut is not included in the list of code~ below"then 
describe the process (including its design capacity) in the space provided on the form (Item II/·C). 

Il. PROCESS DESIGN CAPACITY - For each code entered in column A enter the capacity of the process. 
1- AMOUNT - Enter the amount. 
2. UNIT OF MEASURE - For each amount entered in column B(1), enter the code from the list of unit measure codes below thut describes the unit of 

measure used. Only the units of measure that are listed below should be used. 

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS 

EBQCESS CODE DESIGtlI C8E8CIIY EBOCESS CODE DESIG~ C8E8CIIY 
Stor;:ae: Treatment: 
CONTAINCI1 (barrel, drum, etc.) SOl GALLONS OR LITCRS TANI{ TOI GALLON~ PER DAY OR 
TANI{ S02 GALLONS OR LITCRS LITCR~ PER DAY 
WASTE PILC S03 CUDIC YARDS OR SURFACE IMPOUNDMENT T02 GALLON~ PER DAY 011 

CUBIC MCTCRS LITCR~ PCR DAY 
sunFACCIMPOUNDMENT 504 GALLONS OR LITERS INCINERATOR T03 TONS PCR HOUR OR 

MCTRIC TONS PEn HOUI1. 
DisEO!:.11: GJ\L.L.OrHi PEn HOUR on 

INJCCTION WELL D79 GALLONS on LITERS LITER~ PCR HOUR 

LANDFILL DBO ACRE-FEET (the volume that OTHER (Use for Pllrsical, chemical, T04 GALLONS PER DAY OR 
would cover one acre to a thermal or biologica treatment LITCRS PER DAY 
depth of one foot) OR processes not occurring in tanks, 
HECTARE-MCTER surface impoundments or inciner-

LAND APPLICATION DBI ACRES OR HCCTARES a tors. Describe the processes in 
OCEAN DISPOSAL DB2 GALLONS PER DAY OR the space provided; Item III-C_} 

LITERS PER DAY 
SURFACCIMPOUNDMENT DB3 GALLONS OR LITERS 

UNITOF UNIT OF UNITOF 
MEASURE MEASURE MEASURE 

UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE 
GALLONS •••• _ .G LITCRS PER DAY •• . . . . - .. .V ACRE-FEET ••••. - . - . .A 
LITERS .••••••• · . • • L TONS PER HOUR •• . . . . · .. .D HECTARC-METER. . . · . .F 
CUDIC YARDS •••• · . • -Y METRIC TONS PER HOUR. · - . .W ACRES •••••.•. - . · . .0 
CUBIC METERS •••• . . · . • • C GALLONS PER HOUR ••• · .. .E HCCTARCS •.••• . . · .. .Q 
GALLONS PER DAY. .. · . • • U LITERS PER HOUI1 ••••• · .. .H 

EXAMPLE FOR COMPLETING ITEM III {shown in line numbers X-1 and X-2 below}: A facility has two stora(je tanks, one tonk con hold 200 gallons and the 
other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour. 

1=1 D UP OD\\\\\\\\\\\\\\\\\\\\\\\\ 
~ A.PRn, 

S, PROCESS DESIGN CAPACITY 
0: A. P"''''' 

B. PROCESS DESIGN CAPACITY 

CESS 2. UNI! 
FOR 111 CESS ~2. UNIT 

FOR 
III OFFICIAL III OFFICIAL 

111::;: CODE \. AMOUNT OF ME_A-
USE 111::;: CODE \. AMOUNT 

OF MEA' 
USE 

~:::l (from list (specify) SURE 
~:::l (from list SURE 

above) (enter ONLY abo (ellter ONLY 
..JZ code) ..JZ code} 

" - " ,. . 
f.U-- fU-

X S 0 12 600 Ie 5 

X-= T 0 I~ 20 IE 6 

1/ 
V-. 

$ ~ ~ /~ IY 7 
" 

2 8 

3 9 

4 10 
' ... - t8 19_ . hB 2 • - " ,. . 18 •• " 

.,. 
:2' . 

EPA Form 3510-3 (G·IlO) PAGE 1 OF 5 CONTINUE ON REVERSE 
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R DESCRIBING OTHER PROCESSES (code" FOR EACH PROCESS ENTERED HERE 

num --40-CF R:-Su~-[noreacti I isteif1i'aiardoUsWasteyouwi ii" tiiinare:-Iryo·u' 
handle hazardous wastes which are not listed in 40 CFR, Subpart 0, enter the four-digit number(s) from 40 CFR, Subpart C that describes the characteris
tics and/or the toxic contaminants of those hazardous wastes. 

B. ESTIMATED ANNUAL QUANTITY - For each listed W:lste entered in column A estimate the quantity of that waste that will be handled on an annual 
basis. For each characteristic or toxic cont::minant entered in column A estimate the total annual quantity of all the non-listed wasters) that will be handled 
which possess that characteristic or contaminant. 

C. UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate 
codes are: 

ENGLISH UNIT OF MEASURE CODE 
POUNDS . ............ . •• P 
TONS, ••••••••••••••• . .T 

METRIC UNIT OF MEASURE 
KILOGRAMS ••••••••••• 
METRIC TONS •••••••••• 

CODE 
•• K 
•. M 

If facility records use any other unit of measure for quantity, the units of meosure must be converted into one of the required units of measure taking into 
account the appropriate density or specific gravity of the waste. 

D. PROCESSES 
1. PROCESS CODES: 

For li::ted hazardous w::ste: For each listed hazardous waste entered in column A select the coders) from the list of process codes contained in Item III 
to indicate how the waste will be stored, treated, and/or disposed of at the facility. 
For non-listed haz.::rdous w.::stcs: For each characteristic or toxic contaminant entered in column A, select the coders) from the list of process codes 
contained in Item III to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed hazardous wastes that possess 
that characteristic or toxic contaminant. 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000" in the 
extreme right box of Item IV-D(1); and (3) Enter in the space provided on page 4, the line number and the additional coders). 

2. PROCESS DESCR IPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form. 

NOTE:' HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by 
more than one EPA Hazardous Waste Number shall be described on the form as follows: 

1. Select one of the EPA Hazardous lI'Jas~e Numbers and enter it in column A. On the same line complete columns B,C, and 0 by estimating the total annual 
quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste. 

2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column D(2) on that line enter 
"included with above" and make no other entries on that line. 

3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

EXAr.1PLE FOR COMPLETING ITEM IV (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dispose of an estimated 900 pounds 
per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wastes 
are corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimated 
100 nds per year of that waste. Treatment will be in an incinerator and disposal will be in a landfill. 

D. ESTIMATED ANNUAL 
QUANTITY OF WASTE 

900 

400 

100 

Form 3510-3 (6-80 PAGE 2 OF 5 

2. PROCESS DESCRIPTION 
(if a code is not entered In D(1 ii 

included with above 

CONTINUE ON PAGE 3 
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c,,,;o,,dNm pogo 2., ' ~ 
NOTE, Pho'ocopy ,h;, ""'" before 'ompl'hog ;f "mom ""n 26 ~,re, '0 U" Fo= Apwo"d OM8 No, '58-880004 

ceA,_o_"uM",ol,o"'fromo~"'1 ~ eo, oeFOe"LU,CO' ~\\\ \\ \ 

. twiq IJ~loIDI:2b l7b l7~ fsl~Wi\ Wi . .D,~.~ ... " ... _" ... _ .. ,,~~, ~ ... ?!>61\ ..... _._ .... ",. ..... 
lVDESClUl'TION OF HAZARDOUS WASTES (contillued) ,.' __ . ________ . ___ ., _____ ._. _____ . __ . __ 

A.CPA C.UNIT D. PRocesses 
w HAZARD. O. CSTIMATED ANNUAL. OFMCA· 

2:0 \'I, TeNO QUANTITY OF WASTE !;URE 
1. PROCE5!i CODES 2. PROCCS5 DESCRIPTION (enter 

:iz (ell tcr code) code) (enter) (if a code is 1I0t elltered in !J(l)) 

. 
" f..ll. 27· .. 27 • 29 27 • 2. 27 • 2' 

1 :u 0 is" '/ /0 17 :- SOJ 
> I 

') 

3 
I I I I I 

4 
I I I I 

5 
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14 
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23 
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I I I I I I 

25 
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I I I I I I I I 

21 ., " ~ 21 2. 21 ... 127 2. <7 ... 

EPA Form 3510-3 (6-80) CONTINUE ON REVERSE 

PAGE 3 __ OF 5 
(enter "A ", "n ", "C", etc. behind the "3" to identify photocopied pages) 
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Hf-toI,---------..c.. .. ---.--.----~·~-··--·-·-----·----·--------- .. --------.. -----.--.--.-.--.-... --.---.--~-...... - .......................... . 

~...:.:.::.:...:..:..:..::=~~:..:..:..;:..:..:::~c...------_.-_-.. _-_--_-__ --_---.-.---.. -.-~--.. -._ .. ___ ... ____ ._._._ .... __ .......... _ .............. _ .... _ .. 

o A. If the facility owner is also the facility operator as listed in Section VIII on Form 1, "General Information", place an "X" in the box to the left and 
skip to Section I X below. 

B. If the facility owner is not the facility operator as listed in Section VIII on Form 1, complete the following items: 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A. NAM E (print or type) C. DATE SIGNED 

I J.- 7'- 80 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A. NAM E (print or type) C. OAT SIGNED 

II 
EPA Form 3510-316-80) PAGE 4 OF 5 

NWT 003064 



" .INSTRUCTIONS'FOR FI OTIFICATION OF HAZARDOUS WASTE VITY - EPA Form 8701).12 

GENERAL INSTRUCTIONS 

Who Must File 

The Resource Con$Elrvation and Recovery Act of 1976 (RCRA) 
requires anyone who generates or transports hazardous waste, or 
who owns or operates a facility for treating, storing, or dispOSing 
of hazardous waste to notify EPA of their activity. This includes 
individuals. trusts, firms, Joint stock companies, corporations 
(including govemment corporations). partnerships, associations, 
States, municipalities, commissions, interstate bodies and Federal 
Agencies.' If you transport. treat, store, or dispose at hazardous 
waste without filing a notification. you may be subject to civil 
and criminal penalties. 

Hazardous waste generators and owners and operators of facilities 
for treating, storing. or disposing of hazardous waste who operate 
underground injection wells must notify EPA using the Notifi
cation Form under RCRA. You do not have to submit a $Elparate 
Notification Form under the Safe Drinking Water Act. however, 
you are nUl required to fill out inventory and other forms ra· 
quired under the Safe Drinking Water Act. For further inform
ation, owners and operators of underground injection wells should 
consult the Chief, Water Supply Branch at the nearest EPA Reg
Ional Office. 

What Information Should Be Filed 

When filing a notification, you must identify the hazardous wastes 
that you handle and give a general description of your activity 
including its location. You can submit all this information by com· 
pleting the enctosed EPA Form 8700.12. Notification of Hazard. 
ous Wasta Activity. 

How Many Fonns Should Be Filed 

You need submit only one Notification Form per site or location, 
provided that you describe all the activities at that site or location. 
If you conduct hazardous waste activity at more than one site or 
location, you must submit a separate form for each site or ioca· 
tion. 

If you transport hazardous waste. and do not generate, treat, 
store. or dispo$El of hazardous waste, you may submit one form 
which covers all the trensportation activities your company con· 
ducts. This form should be submitted to the EPA Regional Offica 
that serws the area where your company has its headquarters or 
principal placa of business. However, if you are a transporter who 
generates, treats, stores or disposes of hazardous waste, you will 
have to complete and submit separate Notification Forms to cover 
each installation. 

When To File 

1. WITHIN 90 DAYS OF PUBLICATION OF REGULATIONS 
UNDER SECTION 3001 OF RCRA: Anyone who conducts 
hazardous waste activity must file a notification within 90 days 
after EPA publishes regulations under Section 3001 of RCRA. 
The3e regulations define which solid wastes are hazardous wastes 
and are published under TItle 40 of the Code at Federal Regu· 
lations, Part 261. 

Owners or operators of facilities that treat, store, or dispose of 
hazardous waste must submit a notification within 90 days after 
the 3001 regulations arv published in order to qualify for "Interim 
Status" - that is, temporary authority to continue their opera
tions until a final permit Is issued. 

2. WITHIN 90 DAYS OF ANY AMENDMENTS TO THE SEC· 
TION 3001 REGULATIONS: From time to time, EPA may 
change its procedures for identifying hazardous waste, or may 
revi$El the list of hazardous waste which it has published. If you 
handle any wastes which are identified or listed as hazardous by 
an amendment to the Section 3001 regulations. you must file a 
notification covering these wastes within 90 days,after the amend· 
ment is published. 

3. NEW GENERATORS AND TRANSPORTERS: If you begin 
to generate hazardous waste and have not previously filed a noti· 
fication, you must complY with the regulations for obtaining an 
EPA Identification Number published under Section 3002 of 
RCRA (40 CFR Part 252) beforv you transport hazardous waste 
or offer your hazardous waste to a transporter. 

Similarly, if you desire to transport hazardous wasta and have not 
previously filed a notification, you must comply with the regu· 
lations for obtaining an EPA Identification Number published 
under Section 3003 of RCRA (40 CFR Part 263) before you move 
any hazardous waste. 

Persons applying for an EPA Identification Number under Section 
3003 of RCRA need not complate the reverse side of the Noti
fication Form BS thay may not know which wastBS they will be 
handling. 

4. TREATMENT. STORAGE, AND DISPOSAL FACILITIES: 
If you own or operate a facility where hazardous waste is treated, 
stored. or disposed. and you do not file a notification during the 
90 day period following the Initial publication of the Sec:tion 3001 
regulations, you will not be allowed to continue your hazardous 
waste activities until you obtain a hazardous waste permit. Similar
Iy, if you plan to open a new hazardous waste treatment, storage, 
or disposal facility, you must obtain a hazardous wasta permit 
before commencing operations. Owners or operators of new facil
ities need not submit a notification. slnca your permit application 
will fulfill your notification requirements. 

Confldentlallnforrnation 

An Information you submit in a notifleetion can be disclosed to 
the public. according to the Freedom of Information Act and EPA 
Freedom of Information Regulations. Because notification inform
ation is very general, EPA believes that it is unlikely that any in
formation in your notification could qualify to be protac:ted from 
disclosure. 

However, If you wish, you may make a claim of confidentiality 
by printing the word "confidential" on both sides of ttlEl Notifi
cation Form and on any attachments. In addition, at the time of 
notification, you must submit written answers to each of the 
following questions: 

1. Which portions of the information do you claim are entitled 
to confidemlal treatment1 
2. How long do you want this information treated confidential? 
3. What measures have you taken to guard against undesired 
disclosure of the information to others? 
4. To what extent has the information been disclosed to others, 
and what precautions have you taken in connection with that 
disclosure? 
5. Has EPA or any other Federal Agency made a pertinent 
confidentiality determination? (If $0, includ~ II copy of this 
cfetsnnlnstion or referencs to it, if available). 
6. Will disclosure of the information be likely to substantiallV 
harm your competltiw position? If so. what would the harm be, 
and why should it be viewed as substantial? What is the relation
ship between disclOIUt8 and the harm? 

WfIera To File 

Notification should be sam to the EPA Regional Office that 
serves the area where your hazardous waste activity is located. 
If you recaived a notification packat from EPA that contains 
two preaddrBS$Eld mailing labels, you should usa one of the envel
opes (included in this packet) and one of the mailing labels to send 
your notification to EPA (the otheT envelope and maili"g label 
should be used if you submit a pennit appliClition to EPA). If 
you do not have a preaddressed mailing label. mail you,. notifica
tion to the EPA Regional Office that serves the area where your 
hazardous waste activity is located. The mailing addresses for the 
EPA Regional Offices arv listed below: 

EPA 
REGION 

II 

AREA 
SERVED 

Connecticut, Maine, 
Massachusetts, 
Rhode Island, 
Varmont, 
New Hampshire 

New Janey. 
New York, Virgin 
Islands, Puerto Rico 

NOTIFICATION 
MAILING ADDRESS 

EPA Region I 
Permits Branch 
P,O. Box 8748 
BoltOn. MA 02114 

EPA Region II 
I nformatlon Service 
Center 

26 Federal Plaza 
New York, NY 
10007 
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GENERAL INSTRUCTIONS (continued) 

Whera To File (continued) 
EPA 

REGION 

III 

IV 

v 

VI 

AREA 
SERVED 

Delaware, 
District of Columbia, 
Maryland, 
Pennsylvania, 
Virginia, West 
Virginia 

Alabama, Florida, 
Georgia, Kentucky, 
Mississippi, North 
CarOlina, South 
CarOlina, Tennessee 

Illinois, Indiana, 
Michigan, Minnesota, 
Ohio, Wisconsin 

Arkan_, Louisiana, 
New Mexico, 

NOTIFICATION 
MAILING ADDRESS 

EPA Region III 
P.O. Bo)( 1480 
Philadelphia, PA 
19107 

EPA Region IV 
RCRA Activities 
345 Courtland, N.E. 
Atlanta, GA 30308 

EPA Region V 
RCRA ActivitIes 
P.O. Box 7861 
Chicago, II. 60680 

EPA Region VI :~ Attn: 6 AEP 

Whera To File (continued) 
EPA 

REGION 

VII 

VIII 

IX 

X 

AREA 
SERVED 

Iowa, Kansas, 
Missouri, Nebraska 

Colorado, Montana, 
North Dakota, 
South Dakota, Utah, 
Wyoming 

Arizona, California, 
HawaII, Nevada, 
Guam, American 
Samoa, Common
wealth of the 
Northern Marianas 

Alaska, Idaho, 
Oregon, Washington 

NOTIFICATION 
MAILING ADDRESS 

EPA Region VII 
P.O. Box 15606 
Kansas City, MO 
64106 

EPA Region VIII 
8AH-WM (ON) 
1860 Lincoln Street 
Denver, CO 80295 

EPA Region IX 
Attn: A-3-2 
215 Fremont Street 
San Francisco, CA 
94105 

EPA Region X 
MIS 53Q-A 

Oklahoma, Texas 1201 Elm Street 
First Intarnatlonal 
Bldg. \. 

,~ 

1200 Sixth Avenue 
Seattle, WA 98101 

Dallas, TX 75270 

LINE - BY - LINE INSTRUCTIONS FOR EPA Form 8700-12 
I . 

How To Complet8 This Fonn 

Type using ELITE type or print in ink all items except X(A}, '~Sjgnatura",leaving a blank box between words. When typing (with elite type), 
hit the space bar once between characters and three times between words. If you must use additional sheets, indicate clearly the number of the 
item on the form to which the information on the separate sheet applies. 

EXAMPLE: 

I. NAME OF INSTALLATION 

S m i ~ 11 

ltams I Through III 

NAME, MAILING ADDRESS, AND LOCATION OF INSTALLA
TION: If you received a praprinted label from EPA, attach it in 
the space provided and leave items I, II, and III blank. If there is 
an error or omission on the label, cross out the incorrect informa
tion and fill in the appropriate item(s}. If you did not receive a 
preprinted label, complete items I, II, and III. If the mailing ad
dress and location of the installation are the same, print "SAME" 
in the "Street or Route No." boxes of item III. 

l
Item IV 

INSTALLATION CONTACT: Enter the name, title, and busi
ness telephone number of the person who should be contacted 
regarding information submitted on this form. 

Item V 

OWNERSHIP: (A) Enter the name of the legal owner of the in
stallation. Use additional sheets if necessary to list more than one 
owner. 
(B) Enter an "F" in the box if the installation is owned by a Fed
eral Agency. Enter an "M" if the installation is not owned by a 
Federal Agency. An installation is Federally owned if the owner is 2 

•• 
the Federal Govemment, even if it is operated by a private con
tractor. 

Item VI 

TYPE OF HAZARDOUS WASTE ACTIVITY: Mark "X" in the 
appropriate box(es} to indicate the hazardous waste activity or 
activities at the installation. If you mark item C, you are reminded 
that you should mail the enclosed postcard to request a RCRA 
Pennit Application. Hazardous waste generators and owners and 
operators of facilities for treating, storing, or disposing of hazard· 
ous waste must mark item D if an injection well is located at their 
installation. An injection well is defined as any hole in the ground 
that is deeper than it is wide and that is used for the subsurface 
placement of fluid, including septic tanks. 

Item VII 

MODE OF TRANSPORTATION: Complete this item only if 
you ara a transporter of hazardous waste to indicate the models) 
of transportation you use. 

·1 
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LINE - BY - LINE INSTRUCTIONS 

Item VIII 

FIRST OR SUBSEQUENT NOTIFICATION: If you handle any 
hazardous waste that is identified in an amendment to Part 261 
you will have to file a notification on that waste within 90 days 
after the amendment is published. Place an "X" in the appropriate 
box to indicate whether this is your first or a subsequent notifi· 
cation. If you have filed a previous notification, enter your EPA 
Identification Number in the boxes provided. 

NOTE: If you have filed a notification before, you only need 
enter the four-digit numbers of those waStes that were identi· 
fied in the amendment to Part 261. 

Item IX 

DESCRIPTION OF HAZARDOUS WASTE: You need to read 
Title 40, Code of Federal Regulations Part 261 in order to com
plete this item. Part 261 identifies those solid wastes that EPA 
defines to be hazardous wastes. Part 261 identifies hazardous 
wastes in two ways: 

(1) A number of hazardous wastes are listed by name in verious 
tables and appendices. EPA has assigned a four-digit number to 
each waste that is listed to make it easier to identify the wastes. 
(2) Part 261 also lists the general characteristics of hazardous 
wastes. EPA has also assigned a four-digit number to these 
characteristics. 

As you will note, item IX on the form is divided into five sections. 
You should use Sections A through D to identify any listed 
hazardous wastes which you handle; use Section E to identify 
those characteristics of the non-listed hazardous wastes which 
you handle. 

You should Include in Sections A through E all hazardous \NaStes 
you handled during the three-month period preceding the date of 
notification. If you occasionally handle a hazardous waste but 
did not handle that waste during the three-month period preced
ing the date of notificatiOn, you may also include that wasta (01' 
wastes) in Section A through E. 

If you are a new generator applying for an EPA IdentifiC3tion 
Number under the provisions of 40 CFR Part 262, you should de
scribe tha wastes which you believe you will be generating_ 

If you are a new transporter applying for an EPA IdentifiC3tion 
Number under the provisions of 40 CFR Part 263, you are not 
required to complete item IX. 

The specific ,n.:u",.",,, Sections A through E are: 

SECTION A: If you handle hazilrdous wastes from the non
specific sources listed in Part 261.31, enter the ilppropriate 
four-digit numbers in the boxes provided. 

SECTION B: If you handle hazardous westes from the specific 
industrial sources listed in Part 261_32, enter the appropriate 
four-digit' numbers in the boxes provided. 

SECTION C: If you handle any of the commercial chemical 
products or manufacturing intermediate or material listed in 
Part 261.33 as wastes, enter the appropriate four-digit numbers 
in the boxes provided. Manufacturers may include the products 
or raw materials that can be reasonably anticipated to require 
treatment, storage, or disposal as wastes from time to time even 
though you may not have handled them in the past three 
months. 

SECTION D: If you handle any of the hazardous wastes from 
hospitals, veterinary hospitals, or medical and research labora
toril!$ listed in Part 261.34, enter the appropriate four-digit 
numbers in the boxes provided. 

SECTION E: If you handle hazardous wastes which are not 
listed in Subpart D of Part 261, you should describe these wastes 
by the characteristics in Subpart C of Part 261. For purposes of 
notification, it is not necessary to use tlie four-digit numbers 
for each characteristic. Rather, you should place an "X" in the 
box next to the characteristic of those non-listed wastes which 
you handle. 

ItarnX 

CERTIFICATION: This certification must be signed by the 
owner or operator or an authorized representative of your installa
tion. An "authorized representative" is a person responsible for 
the overall operation of the facility - for example - a plant man
ager or superintendent, or a person of equivalent responsibility. 

DEFINITIONS 

The following definitions are provided to help clarify the notification requirements and to assist you in completing the Notification Form. If 
you need a more detailed discussion of the definitions you should obtain a copy of 40 CFR Part 260 from the EPA Region Office serving 
your area. 

DISPOSAL means the discharge, deposit, Injection, dumping, 
spilling, leaking, or placing of any solid waste or hazardous waste 
Into or on any land or water so that such solid waste or hazardous 
waste or any constituent thereof may enter the environment or be 
emitted into the air or discharged into any waters, including 
ground waters. 

DIS?OSAL FACILITY means a facility or part of a facility at 
,which hazardous waste is intentionally placed into or on any land 
or water, and at which waste will remain after closure. 

EXISTING HAZARDOUS WASTE MANAGEMENT FACILITY 
or EXISTING FACILITY means a facility which was In operation 
or for which construction had commenced, as of October 21, 
1976. Construction had commenced if: 

(1) The owner or operator had obtained all necessary Federal, 
State, and local preconstruction approvals or permits; and 

(2) 
(j) A continuous physical, on-site construction program had 
begun, or 
(ii) The owner or operator had entered into contractual obli· 
gations - which cannot be cancelled Or modified without sub· 
stantial loss - for construction of the facility to be completed 
within a reasonable time. 

3 

Note: This definition reflects the literal language of the statute. 
However, EPA believes that amendments to RCRA now in con
ferenca will shortly be enacted and will change the date for de
termining when a facility is an "existing facility". EPA has re
ceived a letter indicating that the Conferees are considering 
establishing October 30, 1980 as the date for determining when 
a facility is an "existing facility". A=rdingly, EPA encourges 
every owner or operator of a facility which was built or under 
physical construction as of the promulgation date of these reg
ulations to file a notification and Part A of its permit 2pplication 
so that it can be quickly processed for interim status when the 
change in the law takes effect. When those amendments are 
enacted, EPA will amend this definition. 

FACILITY means all contiguous land, and structures, other ap
purtenances, and improvements on the land, used for treating, 
storing, or disposing of hazardous waste. A facility may consist of 
several treatment, storage, or disposal operational units (e.g., one 
or more landfills, surface impoundments, or combinations of 
them). 

GENERATOR means any person, by site, whose act or prOcess 
produces hazardous waste identified or listed in P'lrt 261 of this 
Chapter. 
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DEFINITIONS (continued) 

INSTALLATION'S EPA IDENTIFICATION (I. D.) NUMBER 
means the number assigneci by EPA to each generator, transporter, 
and treatment, storage, or disposal facility. 

OPERATOR means the person responsible for the overall opera
tion o~iI facility. . 

OWNER means the person who owns a facility or part of a 
facility. 

RCRA or ACT means the Solid Waste Disposal Act, as amended 
by the Resource Conservation and Recovery Act of 1976, as a
menfed' 42 U.s.C. §6901 ...... 

STORAGE means the' holding of hazardous waste for a temporary 
period, at the end of which the hazardous waste is treated, dis
posed of, or stored elsewhere. 

4 

TRANSPORTATION means the movement of hazardous waste 
by air, rail, highway, or water. 

TRANSPORTER means a person engaged in the off-site trans
portation of hazardous waste b', air, rail, highway, or water. 

TREATMENT means any methOd, technique, or process, includ· 
ing neutralization, designed to change the physical, chemical, or 
biological character or composition of any hazardous waste so as 
to neutralize such waste, or so as to recover energy or material 
resources from the waste, or so as to rend~r such waste non
hazardous, or 18$$ hazardous; safer to transport, store, or dispose 
of; or amenable for recovery, amenable for storage, or reduced 
in volume. 
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Pleasi' • nr 0; ty~e with ELITE ~pe (12 in the unshaded areas only. 

U.S. ENV NMENTAL PROTECTION AGENCY 

NOTIFICATION OF HAZARDOUS WASTE ACTIVITY 

Form Approved OMS No. 158·S79016 
GSA No. 0246·EPA·OT 

INSTRUCTIONS: If you received a preprinted 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~I. affix ~ in the space at left. If any of the 

INSTALL-A
TION'S EPA 
I.D.NO. 

INSTALLA-

II. ;"1~t:_ING 
ADDRESS PLEASE PLACE LABEL IN THIS SPACE 

information on the label is incorrect, draw a line 
through it and supply the correct information 
in the appropriate section below. If the label is 
complete and correct, leave Items I, II, and III 
below blank. If you did not receive a preprinted 
label, complete all items. "Installation" means a 
single site where hazardous waste is generated, 
treated, stored and/or disposed of, or a trans
porter's principal place of business. Please refer 

IlL 
LOCATION 
OF INSTAL
LATION 

to the INSTRUCTIONS FOR FILING NOTIFI
CATION before completing this form. The 
information requested herein is required by law 
(Section 3010 of the ReSQUf'CtI ConSllrvlltion and 
RscOVtlry Al:tJ. 

Mark the appropriate box to indicate whether this is your installation's waste activity o!r~a~!!:~!~~~~ 
If this is not your first notification, enter your Installation's EPA 1.0. Number in the space provided below. 

DA. FIRST NOTIFICATION DB. SUBSEQUENT NOTIFICATION (complete item C) 

CONTINUE ON REVERSE 
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I.D. FOR OFFICIAL USE ONLY 

Vi III IJ III Ftt 
'. IS 14 .. 

IX. DESCRIi"UUN OF HAZARDOUS WASTES I 

A. HAZARDOUS WASTES FROM NON-SPECIF IC SOURCES. Enter the four-digit number from 40 CFR Part 261.31 for each listed hazardous 
wasta from non-specific sources your Installation handles. Use additional sheets If nec=sary. 

I 2 3 I 

I I I I I I I I I I I II I I I I 

1 ill i 1 ., ill 'j I" 1 'I' I" 1 'j 1 If 
~ ____ ~~~::ld~ ____ !!::j::J!l ____ ~~u::~~~-.~.~ __ ~~::t:~i-____ -D~:!::~~ ____ ! ... ~:j::JLL-----~I£ 

B. HAZARDOUS WASTES FROM SPECIFIC !':nIIA"~~ Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from I~ 
specific industrial sources your Installation additional sheets if necessary. _ 

14 IS II 17 18 

1 1 I I 1 I I I J 1 I 1 I I 
ZO 21 22 Z:J 24 

I- 1 I I I I I I I I I I I I 
Z8 27 Z8 ZII 30 

J J 1 1 I I I I I 1 I I I I I I I 
C. COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES. Enter the four-digit number from 40 CFR Part 261.33 for each chemical sub

stance your installation handl .. which may be a hazardous -u. Use additional sheets if necessary. 

32 33 3 .. 35 

1 I 1 ·1 I 1 I , I I I I I I I I I .. . .. " . ,. Z'_. z, 

37 38- 39 40 41 42 

I I I I I I I I I I I I I I l J 1 
.. 3 .II 47 48 

-I ! ' .. ;{ I I 1 I I I I I I I I I I I 
D. USTED I :ECTlO'US WASTES~ Enter the four-digit number from 40 CFR Psrt 261.34 for each listed hazardous waste from hospitals, veterinary 

hospitals, laboratories your installation handles. Usa additional sheets if necessary. 

411 50 5Z 53 54 

11 l 1 1 I 1 I I I I I I I I I I 
.n." 123 - Z. 

E. CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mark "X" in the boxss corresponding to the characteristics of non-listed 
hazardous wastes your installation handles. (s. 40 CFR Parts 261.21 - 261.24.) 

01. IGNITABLE 
IDOOll 

Dz. CORROSIVE 
(DOOZI 

03. REACTIVE 
ICOOI, 

. i' :'" :;C::; 

04. TOXIC 
IDOOOI 

I certify under penalty of law that I have personally examined and am familiar with the information .r'..lbmitted in this and all 
attached documents. and that based on my inquiry of those individuals immediately responsible for obtaining the information, 
I believe that~the submitted information is true, accurate, and complete. I am aware that there are significant penalties for sub
mitting false information, including the possibility of fine and imprisonment. 

I NAME III OFFICIAL TITLE (type 01' print) DATE SIGNED 

EPA Form 87()()'12 (6-SO' ~EVERSE 
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Organic Materials Group 

Dear Ms. Smith: 

Koppers Company, Inc .. Envlronraal Resources 
Pittsburgh, PA 15219, TelephoneW227-2000 

I(OPPERS 
February 22, 1984 

Ms. Alexandra B. Smith, Director 
Air & Waste Management Division 

,United States EPA 
Region X 
1200 Sixth Avenue 
Seattle, Washington 98101 

ATTN: MIS 533 

SUBJ: Koppers Company, Inc. 
Portland, Oregon 
EPA I. D. No. ORD 027734359 
EPA I. D. No. ORD 050955848 

This letter is written in response to your request for a Part B 
RCRA Permit Application for the subject facility. The EPA I. D. 
Number which appears on our records is ORD02773435. In your 
request for application dated February 6, 1984, the EPA I. D. Number 
is shown as ORD 050955848. 

We have determined that it is not necessary to store haza rdous 
waste at this location. I n point of fact, none has been stored 
at this site to date. We feel assured that any hazardous waste 
which is generated can be properly disposed of within 90 days. 

While we recognize that the history of hazardous waste generation 
at this site would qualify it as a small quantity generator, we 
would prefer to maintain our status as a generator of hazardous 
waste Tn~ the event such status is needed in the future for the 
disposal of a large quantity of hazardous waste. We understand 
that an emergency permit can be obtained if disposal becomes 
necessary but we feel that maintaining generator status would 
simplify future disposal. Our choice then would be to store any 
hazardous waste which is generated in containers; if the quantity 
is small we will store in drums and if large, in roll-out boxes. 
This storage would, of course, be for less than 90 days. 

I hope this information satisfies your requirements. If you have 
any further questions, you may contact Mr. Jordan M. Dern, 
our environmental coordinator for this facility at (412) 227-2207. 

continued 

Writer's Direct Dial Number 
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Page 2. 

"I certify under penalty of law that I have personally examined 
and am familiar with the information submitted in this and 
all attached documents, and that based on my inquiry of 
those individuals immediately responsible for obtaining the 
information, I believe that the submitted information is true, 
accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility 
of fine and imprisonment. II 

Sincerely yours, 

__ y/;l () V-'{/X_ 
L. L. Nagel 
Vice President 

cc: R. Reiter - Oregon DEQ 
JyOxford 

0". M. Dern 

bcc: C. P. Brush 
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REPLY TO MIS 533 
ATTN OF: 

REGION X 
1200 SIXTH AVENUE 

SEATTLE, WASHINGTON 98101 

CERTIFIED MAIL--RETURN RECEIPT REQUESTED 

~EB 6 1984 

L. L. Nagel, Vice President 
Koppers Company, Incorporated 
The Koppers Building 
Pittsburg, Pennsylvania 15219 

Re: Facility No. ORD050955848 

Dear ~1r. Nagel: 

On November 19, 1980, you submitted a Part A Resource Conservation and 
Recovery Act (RCRA) permit application specifying that there was hazardous 
waste storage in waste piles at the Kopper's facility in Portland, Oregon. 
On June 22, 1983, you requested that your Part A be withdrawn and that your 
facility be considered as only a generator of hazardous waste. 

To resolve these matters and to comply with your request we are formally 
requesting submission of the Part B portion of the application. This 
request is made under authority of 40 CFR Part 270.10(e)(4). Should your 
formal response to this request remain as you stated on June 22, 1983, we 
would proceed to process your termination of interim status and ensure that 
any applicable closure requirements are met in lieu of Part B issuance. 

You will be contacted during the next 2 weeks for the purpose of setting up 
a meeting regarding the Part B application. At that time, we can discuss 
the permit program in detail and can answer specific questions that pertain 
to your facility. Should you still desire to withdraw your Part A, we can 
also discuss the ramifications of this decision as well as what information 
will be necessary to verify: that hazardous wastes were never treated or 
disposed of at this site; that any hazardous waste storage complied with the 
applicable exemption rules specified in 40 CFR Parts 262.34 and 270.1; and 
that, therefore, formal closure would not be necessary. 

Since this letter constitutes a formal request for your Part B application, 
I am obligated to include some information in case you should decide to 
remain in the RCRA system and receive a Part B permit. The Part B 
application requirements specified in 40 CFR Parts 270.14 through 270.21 
reference other regulations such as Part 264. I have enclosed commercial 
reprints of 40 CFR Parts 264 and 270. This is the current available form of 
consolidated information. If copies of other regulations are needed, please 
make a specific request to this office. 
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The complete Part B portion of the application must be submitted to this 
office within 6 months of your receipt of this letter. Failure to comply 
with this time limit could result in the loss of interim status for existing 
hazardous waste management facilities and penalties under Section 3008 of 
RCRA up to $25,000 a day. While the regulations allow 6 months to complete 
the Part B portion of the application process we urge you to submit your 
application earlier if possible. If you submit any information under a 
claim of confidentiality please indicate this fact. Such claims must be 
substantiated as outlined in 40 CFR Part 2. 

Both the Department of Environmental Quality (DEQ) and the Environmental 
Protection Agenc~ (EPA) require permits for hazardous waste management 
facilities according to their respective regulations. In order to minimize 
the amount of paperwork for you, both agencies will work together to issue a 
joint permit. As you may already know, DEQ has expressed their intent to 
apply for authorization to administer a hazardous waste permit program in 
the State of Oregon in lieu of federally issued permits. When they recieve 
this authorization, they will be responsible for issuing all hazardous waste 
permits in the State. DEQ has indicated that the information required by 
EPA in 40 CFR 270.14 through 270.21 should satisfy all of the information 
requirements of the State except for completion of the DEQ land use 
compatibility form (Form DEQ 12-81). A copy of Form DEQ 12-81 is enclosed 
for completion and submittal with the Part B application to EPA. 

Due to the wide variety of the types of hazardous waste recognized by EPA 
and the many unique treatment, storage, and disposal methods utilized, EPA 
has elected not to develop a Part B application form. We believe the 
reporting burden will be minimized by allowing the applicant to tailor the 
Part B application to the specific needs and requirements of the facility. 

Since there is no rigid'format for the Part B application, we are very 
willing to provide whatever assistance is necessary, both verbal and 
written, in order to ensure the submission of a complete and accurate 
document. 

Through a joint effort we are confident that we can resolve this issue in a 
timely manner. We are looking forward to working with you. 

Sincerely, 

At'~-f(v",_<l~,'\ h. ~,~,::-4\ 
Alexandra B. Smith, Director 
Air & Waste Management Division 

Enclosures 

cc: Richard Reiter, DEQ 
Al Goodman, 000 
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Organic Materials Group 

Dear Ms. Olczak: 

Koppcr~, Comp;:1n\'. Inr .. t:nVlrOIl"HJ.IW~UUIL'" 
F'litsllUrgll. 1'/\ 1'>?lQ. 1 [deptlOne 4 7-2000 

-- _ Fi V: jVw -.), £ c j( A 

I(OPPfeRS 
December 6, 1983 

Mr. Tobias A. Hegdahl 
RCRA Program Development Section 
U.S. EPA - Region X 
1200 6th Avenue 
Seattle, Washington 98101 

ATTN: Ms. Marianne Olczak 
MIS 530 

SUBJ: Koppers Co., Inc. 
Portland, Oregon 
EPA 1.0. #OR0027734359 

This is written in response to your letter of November 8, 1983 in 
which you asked some specific questions concerning waste storage at 
the subject site, with regard to our request to cancel our interim 
status as a storer of hazardous waste. Essentially, your letter 
offers us two alternatives. Either we seek an exemption from RCRA as a 
small quantity generator, or that future storage of hazardous waste 
for less than 90 days be in containers or tanks. 

While we recognize that the history of hazardous waste generation at 
this site would qualify it as a small quantity generator, we would 
prefer to maintain our status as a generator of hazardous waste in the 
event such status is needed in the future for the disposal of a large 
quantity of hazardous waste. We understand that a emergency permit 
can be obtained if disposal becomes necessary but we feel that 
maintaining generator status would simplify future disposal. Our 
choice then would be to store any hazardous waste which is generated 
in containers; if the quantity is small we will store in drums and if 
large, in either tanks or roll-out boxes. This storage would, of 
course, be for less than 90 days. 

I hope this information satisfies your requirements. If you have any 
further questions, you may contact Mr. Jordan M. Oern, our 
environmental coordinator for this facility at (412) 227-2207. 

Sincerely yours, 

.) .J'" V'l ( 
'..::. ',~ I t"I--....,."".'---

.... " I_~ .,..J 

L. L. Nagel, Vice President 

cc: J. Oxford - Koppers, Portland 
R. Reiter - Oregon OEQ 

vl~M. Oern 

Writer's Direct Dial Number _____ _ 
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REPLY TO MIS 530 
ATTN OF: 

NOV 8 -1983 

REGION X 

1200 SIXTH AVENUE 

SEATTLE, WASHINGTON 98101 

L. L. Nagel, Vice President 
Koppers Company, Incorporated 
The Koppers Building 
Pittsburgh, Pennsylvania 15219 

Re: Koppers Company, Inc., Portland, Oregon, EPA Identification 
No. ORD027734359 

Dear Mr. Nagel: 

In your letter dated June 22, 1983, you indicated that because storage 
of hazardous waste at the Portland site would not occur for longer than 
90 days, Koppers would not have to submit a Part B permit application. 

However, the original Part A permit application from Koppers indicated 
that the U051 waste generated at the site is stored in a waste pile. 
Unlike storage in tanks or containers, storage in waste piles is not 
exempt from the permit requirement even if storage occurs for less than 
90 days. (See 40 CFR 262.34.) 

Based on recent visits by Environmental Protection Agency and Oregon 
Department of Environmental Quality inspectors, it appears that activities 
carried out at the Portland site would not need to be permitted under 
the Resource Conservation and Recovery Act. However, before we can 
formally reach this conclusion, we will need verification from Koppers 
that either (a) the waste is generated in quantities of less than 1,000 
kilograms per month and taken offsite before 1,000 kilograms are accumulated, 
or (b) the waste is stored in containers or tanks rather than in a waste 
pile, for less than 90 days. 

.. 

Please contact Marianne Olczak at (206) 442-1262 if you have any further 
questions. 

Sincerely, 

-4£/.~ 
lJo~las A. Hegdahlf7Chief 

RCRA Program Development Section 

cc: Richard Reiter, Department of Environmental Quality, Portland 
Al Goodman, Oregon Operations Office, EPA, Portland 
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Organic Materials Group 

Gentlemen: 

1\0l'''I''~; LIlIIIl' .. IIY. lilt I IIVIlOIIlIIt.*lh·,.OIJIl ",. 

PillslJurglt. 1'1\ 1 ~):> I ~J. 1 ell!pllOlW 4 Wl-2UUU 

I(OPPERS 
June 22, 1983 

RCRA Permits Branch 
U.S. Environmental Protection Agency 
Region X 
1200 6th Avenue 
Seattle, Washington 98101 

SUBJ: Koppers Co., Inc. 
Portland, Oregon 
EPA I.D. No. 

Please find attached a revised Part A RCRA Permit Application for the 
subject facility. Specific changes include the following: 

1. Delete IItreat/store/dispose ll from Sec. VI of "Notification 
of Hazardous Waste Activity." 

2. Delete Line 1 from Sec. III.C. of Form 3. 

3. Delete Line 1 from Sec. IV. of Form C. 

The revised application reflects our intention not to store hazardous 
waste at this location. In point of fact, none has been stored at 
this site to date. By this action, we are cancelling our interim 
status and advising you of our intention not to file a Part B RCRA 
Permit Application. This action is being taken because we feel 
assured that any hazardous waste which is generated can be properly 
disposed of within 90 days. 

This action has no bearing on our status as a generator of hazardous 
waste which we wish to maintain. 

If you have any questions on this matter, please contact Mr. Jordan M. 
Dern, our Environmental Coordinator in Pittsburgh, Pa. at 412-227-
2207. 

Thank you for your assistance . 

. _~.Sincere1Y .~ours, ". Co' 
. " j ) 1 (.~-, .. 
~/t ~ .. \.. .. v·, ,'I .)-

L. L. Nagel, Vice President 

cc: R. Reiter - Oregon DEQ 
J. Oxford- Termi na 1 Manager 
C. P. Brush 

Writer's Direct Dial Number 
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IN.TALLA· 
TION· •• "A I.D. NO. 

IN.TALLA· 

II, !.I~.':"ING 
AooR'!:." 

LOCATION 
ilL 01" IN.TAL

LATION 

KOFFERS CO I I'lL: 
~~'5:=10 fil-l Sl HELfl'f::' 
PORTLAnD, O~~ :P:;~29 

?540 rw ST HEL~NS 
I POf.;~Tl.AfiD, Of<: 972;;'~:9 

JA hl...lC. lUI"=". 'I yULJ rtr\AI'''tl(, &:. VI"~""""\! 
•• 8111" 11 '" th. ,~ " 1.11. II .ny 01 Ihe 
inlonnetlon. on the I40beI II inoQlT9CC.dtaw. II". 
through It end ~pply' Jhe':~ )nfo~tloo 
In the tlpp«xwI ... IeQtlon:~~.: If m. l.bel i. 
compl.ce Nld correc:t,; "-',.I~I!, U, end I" 
below bleAk. If VOil d~"~,""",,, pr.j)rintad 
1.1, complet •• 11 ltemt. .. ,,~!,.~#~\ rn-en. a 
slngl. 1111 where ~l*'doc.I. ~'IIi~tad, 
tr •• ted. &tored and/or dl~ ,of, ~'a tran.· 
porter'l principal place of· buaI"..,. ptMM r.fer 
to the INSTRUCTIONS FO~ FILING NOTIFI· 
CA nON before completing' thli form. Th.' 
Information requelled h .... ln II r8<lulrad bV I.w 
(S«:tJon 30tO of the R..iIiirce ~tJon ."d 
R.conry Actl. 
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A. HAZARDOUS WASTES ,.ROM NON-SPeCIFIC SOURCES. Enter the four~1g1t numb« from 40 CFR "*'12t1.31 for MCh lilted h.u~ 
Wilt. from non-speoiflo lOUR:.. your InatallAdon handl ••. U .. edditionellheeU If nece_rv. 

o ... 
'-4 

• ~ __ -1~~~~~ __ ~~~E1 ____ Jll~~~ ____ ~L=~~L-__ -1~~~tl-__ ~~~=J~ __ ~~ 
B. HAZARDOUS WASTES FROM Af>ECIFIC SOURCES. Enter the four-digit number from 40 CFR Pert 261.32 for MCh lilted hazardoul waite from ~ 

specific Industrlll JOurces your In.tallation hindi ... Use additlona. sheets if necesaary. 

D. LISTED INFECTIOUS WASTES. Enter the four-digit number from 40 CFR Pert 261.34 for loch IIstvdhauroou; 
hOlpitals, medical lind research llboratori .. your Instalilltion handles. Use additional sheets if ne~~rv. 

!' 
I 

. II' 
" 

./ 

'. :. 

E. CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mark "X" in the boxes corresponding to the c:tuir8Ctlirlltica of non-listed 
hazardous W!"tas your Insta(latlon handles •. (SH 40 CFR Pam 261.21 - 261.24.J 

02. CORROSIVE 

IDOOI' 
0,. ~i:ACTIVK 

IDO~J~:~.'·c ',' 

: . ' .. 

, I certify under penalty of law that I have personally examined and am familiar with the;inffJrmallo~ tubin.itt~d In: this tU(d all 
,attached documenu, and that based on my inquiry of thOle Individuals Immediately responsibleIor,obtalnlng the {,,[orneation, 
I believe that (he submittedlnformatlo". Is true, accurate, and complete. I am aware that' there art.' Ifp,Jftc<irJti peruzltle.rNf. 'nib-
mltting fabe information, includ/nK, the possibility o[ fine and lmprl.ronment. ' , ',' ',:: " ..', ',' , :.; <. . 

HAME III OFFICIAL TITLE DATE SICiNKD 

REVERSE 
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.HVIRONM.NTAL .... OTr.CTION "a.NCoV 

GENERAL INFORMATION 
C<Jn.oIlcJ.tIId Pw""/u P'Ofrarn 

(R.1Ul /11. "O.n."" IM/ruel/on," 1N(0'" .,.r/ln,o) 

1<l.jFFLFS C:() rnl:: 
7b:;/L! nJ..J o:~:T UFol FlF" 
PORTLAND; OR--~7i2~ 

~640 NH S1 HELENS 
PORTLAND. OR 97229 

INSTRUCTIONS: Compltu AtflrQUghJ"to dtiwmlne Whether you MId to IUbmlt any ptnnlt ~aUI)ft 
questions. you must IUbmlt thll form tn4 the. ~ppl,mtntJI form "listed In the pnnthail foll~ 
If thl suppl.mental form Is 1ttIdted. If yilt! ~ "no" to NdI qUMtion. y04l nttd not" .,bmlt 
II axdud.d from permit nqunmlnts; ... SIc1Ion C of tht IllItructiOO$. Stellbo, SctfoqD of the Iftd~i6riI fo ... lfltfilHS4 ... Jiif ~ ... ~".II 

.""C''''I: QU""TIOH. 
A. I. thl. flCility a publicly owned tIMtment woricI 

which result. In a dlM:h.,.. to ___ Of the U.S.l 
(FOAM 2A' 

J." 

~o 
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A. PROCESS CODE - EntN the code from the lIat Of PfOCtII oodet '*ow thatb..i d..otlbt. 
entering codes. If more lines 111" needed, '"tel' the oodtI(1J In th • ..,.ct provided. If .. 

. dttc:r1bt thl procen (Includlng't. dfJI/gn clflUiCltyJ In 1ht tpeCI ~ .on the form. . 

i. Pflcic£ssDEs'GN CAPACITY -for..c:h ~·~ter'id·ln coi~c. A ~ 1M ~'d'~p!' ~~~,~ 
. t; AMOUNT.';" Enttrth4tlinotint.·· .. : ~'::;";:~:':: .. /'.,:, ".~ .... :: ..... ;;;,.".;,":.:', ";." 

.' 2. UNIT Of MEASURE-for "c:tun~nUC'ltlrld l"ooIUIM SCU."ttrthe c:iOdffrOm the .. u.·'- •• ·' .. ..:,.:~~,"'''_,. 
".' mMsutl used~ OnIVtht unlit of mMc~ th4t .,. "Ilatad below IhouId be u.ed.. . .. ... 

. : PRO. . APPnOPR . 'OF . . 
.: CESS. 

.-. ... . .. ~> ..... 

Fonn 351o.:J (6-801 
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c .... ACE ~o"-AooiT·lo-NAL .. ftOCI[ •• COOl[. OR .. Oft DE.CftI8INa OTHER .. ROCln.E. (eml, "1'01"1. "0 .. I[ACH .... OC •••• NT.RED H."I!: 

• • " •••• :... • • : • ' •• _' A '. • .'", • '. • ." .' • • .: • • • •• ' ;. • " 

INCLUDI[ D"SIGN CA .. ACITY. 
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DATA FOR RCRA COMPLIANCE MANUAL 

CONTINGENCY PLAN 

General - Map 

Attach a plant map or plant layout (either at x 11 or at x 14). The map must 
contain tht! fullowing iniornlation. 

1. Production Areas 
2. Tank Storage Areas 
3. Product and/or H.aw Material Storage Areas 
4. Hazardous Waste Areas 
5. Fire Pump and Fire Hydrant Locations -
6. Fire Alarm Locations '--
7. Telephones ·which can call outside the plant . 
8. Evacuation points, routes and muster areas -

II. Responsibilities 

A. What are your normal working hours? ct A 111 To <f:~G pM 
B. Who has been designated as Emergency Coordinator during 

n.ormal working hours? H~V\"''1 e. R\.'\.ssi 
C. Who has been designated as Emergency Coordinator during 

~C!..!l. evenings, night shifts, holidays and weekenqs'? Gec"Tc. H<lfit'YtCl"'" (,.~ 
t~ ~ ~ . ) '-kvc Id fS. e I!k' ~I'" (). 0 A. Emergency Equipnlent 

Ill. 

Provide a separate list of emergency equipment including quantity and 
location where stored to deal with fires and spills. Your plant rnay not 
have the same equipment and capabilities as Bridgeville or Woodward Tar. 
You should only report the capabilities you presently have. We do not 
represent any list as being adequate or inadequate for the purposes of 
ReRA Cumplianc e so they should not be the basis to acquire new equipment. 

B. Outside Resources 

a. 

b. 

c .. 

The nan1e and phone number of the fire department which 
would l' e s pond to an erne r? en~y. p M.6 VI e. 9/1 
The name and all phone numbers of physicians who 
nornlally would treat plant personnel either for aee idents 
or physicals. 0('; W 01-\ ~ y" 5~O S-

Nam.e and phone number of the ambulance service which 
would be used in an emergency. Ph.ovt~ q) I 
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d, Nanle and phone nUInber of Inedical evacuation s ervic es 
if available, L'\"tQ.. FI'crL.,1- 1{~\~COljtr;?"" 2-~0411.'C 

e, NaIne and phone nUInber of the local hospital that will 
treat victiIns of a plant Inishap. EM ","'\A{(. \ pkc ... ~ 48Ctj.f22" 

Copies of applicable portions of the RCRA COInpliance Plans must be 
reviewed with each of these agencie!L We also have an obligation to 
familiarize them with the physical layout of our facility (applicable to 
those who could work at the site). 

III. C. Communication System 

a. A description of the plants walkie-talkie cOInmunication 
systeIn if applicable. (A listing of individuals with the 
equipInent should be included). N .A. 

b. The internal phone number( s) to call in cas e of emergen\,':y. 
These numbers should be posted at each phone. Lf-1b~ go 

OtfL~-"-~:!l. , 
c. Phones with outside call capability should have emergency 

phone numbers for plant personnel and outside agencies 
posted. 

IV. A. II. Immediate Response 

IV. A. V. 

a. The name and phone number (both work and home) of the 
priInary emergency coordinator. The titles, naInes and 
phone nunlbers (both work and home) of the chain of 
cOInmand for dealing with emergencies. H, R(\ $.>\ 2 ~~ J q b Z 

I-\O-\~VI'\()'"" 7'051...3(;", l3e~h~e"" 20{, ~tt(. q~.5''-

b. The phone number where the eInergency coordinator during 
off-hours can be reached. If this individual is away from 
the phone for extended periods, an alternate nUInber which 
will always answer (e. g. boilerhouse or guardhouse) as 
well as instructions to these personnel detailing how to 
contact the emergency coordinator. 

a. The name and phone nUInber of the local law enforcement 
agency. Ph-o",,--'<.. 9 II 

b. The name and phone number of the s tate law enforc ement 

agency. YVto",,-~ q II 
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2 '2 ~ 60?Z c. The name and phone number of the local air pollution 
_________ ---:?> control agency (emergenc;y phone riurnber preferred). 

d. Name and phone nunlber of the local water pollution 
0.. E.Q. ;<:2 9 b tf71 ~ control agency (emergency phone number preferred). 

{i- ~ d' 0 -'-f51.-03 1 /)e. U. S. EPA Regional Office phone number (emergency phone l e W1 ~V'~ "E:'Vl C f / number preferred). 

IV. B. First Aid L ex b. -#:.~ 

IV. 

~ 
The location of the plant's first aid facilities including phone number, -
C. Evacuation Plan 

What are your evacuation signals, evacuation points, (at least 2) and. 
mustering areas. R~ p'~c...t~~ $'h()t"i J'1'q'1'1~'5 ~r"o,-" S1e(U.t..., w\"i~tl~-
{V\lAst~ ... G.T lJJ\.1iJYl~, YYlAlVl CJ~·\-.::. bo,.d' ~c..+e <J-o Sov.1" "t"-('C)'-I.'jL, 

IV. D. Hazardous Waste Release Wc.~\C..I2"'( Sdt('O'Vl\<' J(lV\d c-v.:t CV\ fr'OHi<lV~., 

IV. 

Explain how a discharge of hazardous waste would be controlled at your 
plant. A separate strategy is required for each hazardous waste on your 
RCRA Permit Application. The same strategy may apply to more than one 
hazardous waste. 

E. Oil or Hazardous Materials Spill 

Forward a copy of your facility's SPCC Plan which has been up-dated to 
reflect changes in storage capability and usage and facility changes which 

'affect other parts of the plant including spill history. 

Waste Analysis Plan 

Fo rward all copies of Waste Analysis which have been performed by your plant. 

Operating Record 

Identify each hazardous waste for which an operating record will be maintained 
including 1) waste type and hazardous waste code, 2) the process generating 
tht hazardous waste 3) the reason it is a hazardous waste .... , 4) how it is treated, 
stored, disposed and 5) the inventory on November 19, 1980. ,~, 
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INSPECTION LOG 

A. RCRA Regulations require daily inspections for all potential sources 
of hazardous waste release including evidence of spills, leaks, corrosions, 
cracks, and/or ruptures. You should identify each piece of equipment 
which has the potential to discharge hazardous waste including tanks, 
pumps,' pipelines and dikes, SToV"",-)-"1.. T~ .... ks/ T" .... I, c.c..I'.r1 h 0 ....... a...,df'litl·~TfJ ,"'''''Co" T"",,"S, C,.<.o f~""'f,sC'+)J Tet"I"""1'(~,,{ ~-t-{ \u.Ii::. ...... , \eo I'I'V~"" ","\cl-,. 

B. Include check lists which you use for emergency equipment, e. g. fire 
extinguishers. These should be incorporated as part of this plan and 
show as a separate inspection log. e'><l;V\.ll...t i ({.., (I" '/51' atta.\i-led, 

PERSONNEL TRAINING PROGRAM 

Provide a list, by job title, of all individuals who require RCRA training. The 
list must include all individuals who potentially could come into personal contact 
with hazardous waste (both salaried and hourly). 

If you have any questions concerning the information being requested, the 
following individuals should be contacted immediately. 

Mark Urbas sik - 22.7-2870 

Jordan Dern 227-2207 

Robert Honstein - 227-2885 

Charles Brush 227-2877 
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Interoffice Correspondence 

To JORDAN M. DERN 

Location K-1201 

Subject CONTINGENCY PLAN 
(ENVIRONMENTAL) 

EMERGENCY COORDINATOR: 
HENRY E. RASSI 
WORK PHONE 286-3681 
HOME PHONE 253-1962 

From HENRY E. RASS I 

Location NORTHWEST TERMINAL 

Da Ie __ =J~A=N=UA=RY-",--7~, --'1=9"'-.::8=2=----__ 

TERMINAL PERSONNEL EXPERIENCED IN EMERGENCY ACTION: 

MITCHELL L. ALLEN 
HAROLD,R. BEEHLER 
GEORGE E. HOFFMAN 

EMERGENCY PHONE: 
911 
911 

644-1124 
206-696-9652 
760-5236 

FIRE 
POLICE 
MEDICAL 
D.E.Q. 

911 
229-5696 

THE ENVIRONMENTAL HAZARD AT THIS TERMINAL WOULD BE FROM OIL SPILLAGE, 
SUCH AS OVER-FLOW OF STORAGE TANK, R.R. TANK CAR, OR TANK TRUCK. 

ACTION TO CONTROLL DAMAGE AND PROTECT ENVIRONMENT: 
MONTHBY SAFETY MEETINGS ARE HELD TO KEEP "ALIVE" RULES SUCH AS-
1. DO NOT FILL ANY TANK TO MORE THAN TWO FOOT OUTAGE. 
2. NEVER LEAVE THE JOB OF TRANSFERRING OIL FROM TANK TO TANK 

UNTIL TRANSFER PUMPS ARE OFF AND STORAGE TANK VALVES CLOSED. 
3. TRUCK DRIVERS MUST REMAIN ON THE TRUCK TO SEE AND CONTROL 

THE LOADING. 
4. PUMP MAN REMAINS AT THE PUMP CONTROL SWITCH AND SHUT OFF 

VALVE. 

SHOULD THERE BE A SPILL IT MUST BE CONTROLLED RROM GOING INTO THE 
STORM DRAIN. ANY SPILL MUST BE REPORTED TO COORDINATOR AND PLANT 
MANAGER. 

SHOVEL AND DRY SAND ARE STORED IN BOILER ROOM TO USE ON SPILL CONTROL. 

K43-REV. 5 100M 8-79 
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Interoffice Correspondence 

To JORDAN M. DERN 

Location K-1201 

Subject CONTINGENCY PLAN 
(ENVIRONMENTAL) 

page 2 

From HENRY E. RASSI 

Location NORTHWEST TERMINAL 

Date JANUARY 7, 1982 

THE NEAREST STORM DRAIN IS LOCATED IN FRONT OF THE OFFICE, THIS IS 
500 FEET FROM THE TRUCK LOADING AREA, AND 300 FEET FROM TANK CAR 
LOADING AREA. ALL STORAGE TANKS ARE IN DIKE AREA. STORM WATER IS 
PUMPED FROM DIKE AREA ONLY DURING WORK HOURS SO WATER MONITORING 
CAN INSURE ENVIRONMENTAL COMPLIANCE. 

SHOULD THERE BE A LARGE SPILL WE HAVE A 3/4 YARD BUCKET LOADER FOR 
MOVING DIRT TO DIKE AREA OF SPILL. 

CROSBY AND OVERTON (VACUUM TRUCK) COULD BE CALLED TO PICK UP ANY 
LARGE LIQUID SPILL. PHONE - 289-5749. 

~7r/<!Z~~ 
HE NRY E. RASS I 

HER:1ip 

K43-REV_ 5 100M 8-79 
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INSTALLA
TION'°IltPA 
1.0. NO. '" 

'NSTALL"'-

II. J,.'2'':.'NG 
ADDRESS 

LOCATION 
OF 'NSTAl.
LATION 

ORD027734859 

.~:OFFERS CO I fiC 
?5~O NW ST HELENS 
PORTLAND. OR 97229 

?540 NW ST HELENS 
PORTLAND. OR 97229 

, ; 

IIRUCTIONS: If you' rCC:Jlyed '~' prcprlnted 
I affix It in the sPace at lah., If any pf the 
j .notion, on the label b inc(mvc;~~ ,dl'lW • II~ 
thrOugh: !t',' ~~ ,.qpp,~v.I: ¢4!":~~~ Jhf~~tl().ri, 
In' the;apprQPrillte' ,~Iori ,l;)IIlpyv~! If th:. ,'I,~I, b, 
complqtT)" 1Ulc;l"eOrrOd,j 1~IIW:Nf!1', ,I!,I t;, i!,1'I!i III 
below bLank. If, you did flo,.m;eiVil ',0: pteprl,n,ed 
la~l, c~plet.all Ita~lJ; ":I~~I)~t,JOn,-'\ tn.n. a 
slngl. i ,ita where ha:ardou. ~ •. !S: ~ne,\,~ed, 
treated, stored and/or difPo~, of, or II ,trana
porter', principal' place of buslniu.:, PI_III1,' refer 
to ,the I~STA,l,ICTIONS FOil F.IL,!!'.IG NC?TtF,I
CATION before completing: till.: fO,",,;The' 
Information requested herein: II required by: law 
(Section 3010 arth. R~rcll cOnrl1rv.tJon f!d' 
RecorQIY Act).' ",;,: I , , ' ' .. i :; " 
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A. HAZARDOUS WASTES FRQMNQI'f'-SPECIf:IC SOURCES. Enter the four-dlgit number from 40 CF~ Patt 26' 
waste from non-specific sources your Installation handles. Use additional shcaU If nllCGwry. .. .' 

B. HAZARDOUS WASTES FROM ~PECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from 
specific industrial sources your Installation handles. Use additional sheets if necessary. 

D.lISTED INFECTIOUS WASTES. Enter the four-digit number from 40 CFR Part 261.34 fo~ each listed hazardot.i*· 
hospitals. medical and research laboratories your installation handles. Use additional sheats if ne~~~ry •. ' 

J',\. 
:1' 

'. I", 

E. CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mark "X" in the boxes corresponding to the characteristics of non-listed 
hazardous wastes your Installation handles. (See 40 CFR PaTti 261.21 -261.24.) . 

OZ. CORROSIVE 
(DOOa, 

"-: I" I 

• ".J. 

DATE SIGNED 
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Fit.,r ;4J~--:~ ( 
F N,w" efVV\(V\C\J 

I S Lfo ,,",.w, S t. H~ \ e~.J ,. J. 

SUBJECT DATE 

7-/ "3-8'2-
FOLD- M.......".;,....GE 

, VI fa Y' Yl-'l-o.:t ," 0 "1 

abo,-",t 

J11oc.\e \ P -(2.. 

ORIGINATOR-DO NOT WRITE BELOW THIS LINE REPLY TO , SIGNED 

REPLY 

DATE SIGNED 

SEND WHITE AND PINK COPIES WITH CARBONS INTACT. PINK COpy IS RETURNED WITH REPLY. 
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.. ' u. S. E N V I RON MEN TAL PRO TEe T ION AGE N C Y 

REGION X 

1200 SIXTH AVENUE 

SEATTLE, WASHINGTON 98101 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

. AUG 0 9 1982 

Lawrence L. Nagel, Vice President 
Kopper Company, Incorporated 
1250 Koppers Building 
Pittsburgh, Pennsylvania 15219 

RE: Facility #ORD027734359 

Dear Mr. Nagel: 

This is to acknowledge that the Environmental Protection Agency has 

.. 

completed processing the information submitted in your Part A Hazardous 
Waste Permit Application. It is the Agency's opinion, based on the 
assumption that the information submitted is complete and accurate, you 
as an owner or operator of a hazardous waste management facility have 
met the requirements of Section 3005(e) of the Resource Conservation and 
Recovery Act (RCRA) for Interim Status. EPA has not verified the information 
submitted. If it is determined that the information is incomplete or 
inaccurate, you may be asked to provide additional information or in 
certain circumstances it may be determined that you do not qualify for 
interim status. 

On July 16, 1981, Oregon received interim authorization under Section 
3006 of RCRA to manage Phase I of the Federal hazardous waste program in 
lieu of EPA. Therefore, as an owner or operator of a hazardous waste 
management facility in Oregon, you are required to comply with all 
applicable State and local requirements, including State rules and, 
where appropriate, State permit or license conditions. 

Nonetheless, until Oregon receives Phase II interim authorization or 
final authorization, you must comply with 40 CFR Sections 122.22 and 
122.23 if you wish to handle new wastes, change processes, increase the 
design capacity, or change ownership or operational control of the 
facility. The information in the enclosure to this letter, obtained 
from your Part A Permit Application, identifies the processes your 
facility may use, their design capacities, and the types of waste your 
facility may accept during interim status. Please refer to the above 
referenced Federal Regulations for requirements which apply if you wish 
to change the operation of your facility. Please also be aware that in 
complying with the Section 122.22 and 122.23 requirements, you must 
continue to use the Federal definition of hazardous waste found in 40 
CFR Part 261. 
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If you have any questions concerning this letter, please call Mike 
Bussell (206) 442-2859. 

Enclosure 

cc: Richard Reiter, Oregon Department of Env.ironmental Quality 
Al Goodman, Oregon Operations Office, EPA 
Henry Rassi, Koppers, Portland, Oregon 
John VanBladeren, Northwest Natural Gas 
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COtlD ITI ONS OF OPERATION OUR I NG 

INTERIM STATUS 

Date Prepared: 

The information shown below is based solely on the information that the owner and 
operator of this facility submitted in Part A of the Hazardous Waste Permit 
Application. This is not a determination by EPA that this facility is an environ
mentally acceptable facility for treating, storing or disposing of the hazardous 
wastes listed below. This notice does not preclude a citizen from taking legal 
action under the provisions of Section 7002 of RCRA. 

I. Facility Name: Koppers Co. Inc. 

Location: 7540 N.W. ST. Helens 

Portland, Oregon 97229 

EPA ID No: ORD-027734359 

II. EPA considers the following to be the owner or operator of the facility and 
therefore the person(s) who must comply with the requirements set'fotth in 
40 CFR Part 122 and existing State regulations: 

Owner's Name: Northwest Natural Gas 

Opera tor's Name: ....:.K..:..;:0..L-pJ:....pe.::..;r....:.s~C..:;...o.:.... . ....:.I;,.:...n;,.:...c...;,... __________ _ 

III. During the period of interim status, the facility may use ~ the following 
processes for treating, storing or disposing of hazardous waste, up to the design 
capacities that are indicated: 

PROCESS DESIGN CAPACITY 

S03 , 00 cubic yards 

IV. During the period of interim status, the facility may handle ~ the 
hazardous wastes with the following EPA Hazardous Waste Numbers, and/or solid wastes 
exhibiting hazardous characteristics with the following EPA Hazardous Waste Numbers 
(This does not preclude the handling of other wastes defined as hazardous by 
Oregon State regulations): 

U05! 
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ConsolidatBd Pennits 
thfl "Oflnfll'lll 

I<CIFPC",;:::;: CCI Ir"iC 
7640 NW 8T HELENS 
PORTLAND. OR 97229 

?640 NW 8T HELENS 
PORTLAND. OR 97229 

SPIECIP'IC QUESTIONS 

A. II this facilltv a publicly owned' treetmlClt worb 
which results in a dischll'Vl to wet .... Of tfle U.S.? 
(FOAM 2A) 

water or other fluids which are to the surface 
in connection with conventional oil or natural gas pro
duction, inject fluid. used for .nhanced rllCOvtry of 
oil or natural or fluids for~toraglJ. of liquid 

If a preprinted label has been provided, -ttbc' 
. It In the designated space. " R."IIW the In~ 
atlon carefullv: If iIlv ofJt"'I~.'~ 
t"rough, It. end 1Cl* ttl •. c:orl'fCt datt; I~ ... 
apprOpriate fllI~n .. blloW.Ai"',.!f"-".Of 
the preprinted data I, "lit (til,.,.,,· flO, ",. 
"ft of til, ,., splIC. lin til, Info~' 
til., .mould IIPI*fJ, pi .... providf lth'ltt. 
proper fIIl-4n 1tll(II bll~. If ,.tht! label 
complete and correct. ntld . 
Itema I. III. V' and 
must btl canrIIJI,rfrld "'!~~~Id~;r Item. If t: ftII._·, .... 
the' Instruct ilona 
tlons and 
whk;h'ttll. 

F; Do you or wlll YOU InJtc1 ant)" facility Indultrlal or 
. municipal affluent bllowthe lowermo.t Itretum con! 
taining, within. on. quarter mile of the we" bore, 
underground sources of drln water1 (FOAM 4) . 

, H. 00 you or will you Inject at thla faCilitY ftuldl for."... 

~" 

, cial proC8lS8t auch II mining of sulfur by the FrQC:h 
, pr04;8ll, solution mining of mlnerela, In -'tu comb"",' 
, tlon of fOil II fuel; or recovery of g80therinal enargy( 
(FORM 4). . .. . I .' 1-r:-h,r4---....--. ... 
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n Z.NEW FACILITY (Comp/et, Item be/oUl.J 
'li' FOR NEW FACILITIES, 
~::-:--r""""=-r"""~"'" PRO\lIDE THE DATE. 

(yr ••. mo., & day) OPE"A" 
TION BEGAN OR IS 
EXPECTED TO BEGIN 

OZ. FACILITY HAS A RCRA PERMIT 

A. PROCESS CODE - Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provlde~ for 
entering codes. If more lines are needed, enter the coders) in the space provided. If a process will be used that Is not included in the list of codes below,ithe~ 

, describe the process (including Its design capacity) In the space provided on the form (Item III-C). , ,".:' .' 

B. PROCESS OESIGN CAPACITY - For each code entered In column A enter the capacitY of the process. " '" . , ,. ' 
1. AMOUNT - Enter the amount., " , " " " " 
2. UNIT OF MEASURE - For each amount entered in column Bill. enter the code from the list of unit measure codes below that dea«;ribel the unit of, 

measure used. Onlv the units of measure that are listed below should be used. " ':" ' . " 
PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS 

PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY 

Stor~ 
CONTAINER (barrel, drum. etc.) SOl GALLONS OR LITERS 
TANK SOZ GALLONS OR LITERS 
WASTE PILE S03 CUBIC YARDS OR 

CUBIC METERS 
SURFACEIMPOUNDM£NT SO .. GAL.LONS OR LITERS 

Disposal: 
INJECTION WELL D7S GALLONS OR LITERS 
LANDFILL D.O. ACR,"P'EET (the volume that· 

woul cover one acre to G 
depth o(one (oot) OR 
HECTARE-METER 

LAND APPLICATION DII ACRES OR HECTARES 
OCEAN DISPOSAL DU GALLONS PER DAY OR 

LITERS PER DAY 
SURFACE IMPOUNDMENT D8a GALLONS OR LITERS 

UNITOF 
, I MEASURE 

UNIT OF MEASl!.!..:Rc::E _____ C;::.O;::.D=E_ UNIT OF MEASURE 

Treatment: 
TANK TOI GALLONS PER DAY OR 

LITERS PER DAY 
SURFACE IMPOUNDMENT TOZ GALLONS PER DAY OR 

LITERS PER DAY 
INCINERATOR TOI TONS PER HOUR OR 

METRIC TONS PER HOURI 
GALLONS PER HOUR OR 
LITERS PER HOUR 

OTHE~ (U.e (O~hr'lca/~hemlcal. TO .. GALLONS PEA DAV OR 
thermo or blolo co trea ent LITERS PER DAY 
proce .. e. no' occumn, In tonk •• 
• ur(ace Impoundment. or Inclne!'-
a tOri. De.crlbB the proceue. In 
the .poee provided; Item 111.C.) 

UNITOF 
MEASURE 

CODE UNIT OF MEASURE 

UNITOF 
MEASURE 

CODE 
GALLONS. • • • •• • ••••• ' ••••• G LITERS PER DAY ••••• _ ••• ' •• , • V ACRE-FEET_ • • • • • • • • • • A 
LITERS •..•••••••••••••••• L TONS PER HOUR ••••••••••••• D ' HECTARE-METER ••••••••••••• F 
CUBIC YARDS •••.••••••••••• Y METRIC TONS PER HOUR •••••••• W ACRES •••••••••• _ ••••••••• B 
CUBIC METERS •.•••••••••••• C GALLONS PER 110UR' , ••• , ••••• E HECTARES ••• , .............. Q 
GALLONS PER DAY ...•••••••• U LITERS PER HOUR. , •••••••••• H " '. 

EXAMPt,E FOR COMPLETING ITEM III (shown in line numbe" X·, and X-2 below):' A facility has two,to~!J& tanks, one tank can hold 200 gal ions and the 
other can hold 400 gallons. The facility also has an Incinerator ,that can burn up to 20 gallons per hour.' .. ' ,. ' , . 

~ A.PRO"~--________________________ ~ ____ ~ 

III CESS 
IiIl CODE 
Z:J (Imn! Ii., 
:::iz aboveJ 

2 

3 

4 

." AMOUNT 
(.pecl(y) 

I. AMOUN'I' 

5 

6 

7. 

8 

9 

PAGE t OF 5 CONTINUE ON REVERSE 
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FOR EACH PROCESS ENTERED HERE 

handle hazardous wastes which are not lilted in 40 CFR, Subpart 0, enter tha 
tics and/or the toxic contaminantl of thole hazardous wastes. 

B. ESTIMATED ANNUAL QUANTITY '- For each listed wast. entered in column A estimate the quantity of ~hat wast'Uhat~\U be handled on an annuel 
basis. For each characteristic or toxic contaminant entered In column A estimate the total annual quantity of ell the '1o,,';"Ii~t~ waste(,} that will be handled 
which possess that characteristic or contaminant. ' . .. , 

C. UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units,of measure which mu.t be used and the appropriate 
codes are: . . 

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASUAf; , ',COCE 
POUNDS ........ , ••••.•.••.•..••••• P KII.OGRAM&. , ••••• , ..... ," "., • ' •• ':' ." ... K 
TONS .... .......... .; ~" ••••••••••. ~.T METRICTON.~:, •. ,,·--..,.; ,.,., .. ,'~,,~~:~,~.~, •.• ·.'.:,., •• M 

If facility records use any other unit of measure for quantit'v, the units of ~ea~ure ~ust b8conve~~ i~~O~~.'cif~h;/~JI~d~~ii~cif m~a$UTe t~klng into'," 
account the appropriate density or specific gravity of the waste. ' ... 

D. PROCESSES" 
t. PROCESS CODES: , ' , 

For listed hazardous wasta: For each listed hazardous waste entered In column A select the codeM from the lI,t of procesl codes contained In Item III 
to indicate how the waste will be stored, treated, and/or disposed of at the facility. , ' 
For non-listed hazardoul wllt8l: For each characteristic or toxic contaminant entered in column A, select the codefIJ from the list of process codes 
contained in Item III to indicate en the processes that will be used to store, treat, and/or dispose of all the non-listed hazardous wastes that possess 
that characteristic or toxic contaminant. , ,.':' , ' 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three al described above; (2) Enter "000" in the 
extreme right box of Item IV-D(1); and (3) Enter In the space provided on page4 .. the line number and th~adcli~lonal coder,}; ". 

2. PROCESS OESeR IPTlON: if a code I. not listed for a process that will be used, describe the process In the lpa~ prOvided on th~form. 

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUM~ERli~Hazard~~swaftGs tha~ C~1l be described bv ' 
more than one EPA Hazardous Waste Numberahall be descril;led on the form as follows: , ,'.. " : ",',' .' '::,,'i.· , '.if '. 

t. Select, one of the EPA Hazardou~ WasJe Numbers and enter It In column A. On the aam~ line complete coll,lmns 8,C, and pbV85timatll19 the, total annual 
quantity of the waste and describing all the processes to ba used to treat, store, and/or dispose of the wast •• : . "..',.:' ' " . " .. 

2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe tha waste.lneolumn 0(2) on that line emer .. , , 
"included with above" and make no other entries on that line. ':,;:, i", '. 

3. Repeat step 2 for each other EPA Hazardous Waste Number that ,can be used to describe the h,azardou. weste. 

EXAMPLE FOR COMPLETING ITEM IV (shown in !ins numben X-t, X·2, X..:J, and X4 below) - A facility will treetand dispOse Qf an estimated 900 pound,' , 
per year of chrome shavings from leather tanning and finishing operation. In eddition, the facility will treat and dispose of, three non-listed wastes. Two wastea 
are corrosive only and there will t>e an estimated 200 pounds per year of each waste. The other waste I, corrosive and ignitable and there will be an estimated 
tOO of that Treatment will be In an incinerator and will be In a landfill. . 

B. ESTIMATED ANNUAL 
QUANTITY OF WASTE 

900 

400 

100 

included with above. ' 

PAGE 2 OF 5 CONTiNUE ON PAGE 3 
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c,""",," f<om P09' 2. ~ ~ NOTE: D~, this page before completing if more than 26 wastes to list. Form A"",""ft~ OMS No. 158-S80004 

• EPA '.D. NU MaE. f,nf" (rom ,",' J) \\ 

tw-; 1~lllt:'12t"7l'3lj~11,.jtr.r.:rH\' tw1 "D ~p m D~ p' ", 

JY"DESCRIPTlJ)N OF HA7.AItDOUS WASTES (contiuued) , 
A. EPA c.u_~",! D. PRn,...,.",.,.,... , 

iii HAZARD. B. ESTIMATED ANNUAL OFME& ,"" 
Ze ~ASTENO QUANTITY OF WASTE re~~~ I. PROCESS CODES 2. PROCESS DESCRJPTJON . ' 
::;Z I (enter cod,,) code) (enter) (tfacode II not entere Ira D(l)J ,', 

Ln 'iii 'n .. IJ.I. 'u n • .. 'n ... In ... 

1 ~ IS J 1"/ f- ~' 'J 
T 'I 

'J ! :) 
"/ I II 

2 
f'- - .. , I 

3 
r---- I I I 

4 
t-- ", , "" 

• _ ••• __ ••• 0-

I I I 

5 
,-, '" --- -- .. ---- I I 

6 
,- -------- - . r I 'I 'I 

7 
I",,, ----, ,-

I I 

8 
T '1 

9 
I 

10 
I I 

11 
I I I I 

12 

13 
I I I I -r 

14 
I I I I I I 

15 
I I I I 

16 
r-

17 
f'-- i-' I 'I 'J T 

18 
I I I I I I I 

19 
I I I I 

20 
I I I I T -. 

21 
r I II 

"}') 
"" .. 

I 

23 
I I I .. 

24 
I I I I I I 

25 

26 
I I I I 

OJ _~JI[I.: so r.. ., . .. n 

EPA Form 3510-3 (6-80) CONTINUE ON REVERSE 

PAGE 3 __ 0F5 
(enter "A ", "n ", "C", etc. behind the "3" to Identify photocopied page.) 
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I certify under penaltY of law that I have personally examined and am familiar with the information submitted in this and a/l attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A. NAME (prillt ur type) 

......-
\.it> ~ 1\1 V ':L"-Il~ Ikl e..c eN 
(~~~~~~~~~~. 

C. DATE SI 

I certify under penalty of law that I have personally examined and am· familiar with the information submitted this and a/l attached .. 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the, . ,I, . 

submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, . 
including the possibility of fine and imprisonment. . ... . .. .. 

A. NAME (print or type) 

EPA Form PAGE 4 OF 5 
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i\C;:'.I'.l0ti}Lr.;03Er.f;:;NT 0;; iJOTIFI(;J\'!'IOI\! 
CII' i'l!~,,2/\nUOUr~ 'NJ\STE i\CTI'/IYV 

, 
Thi~; is to ::,,1 :1'1'..'1, L: ,;'''' '1',1 Ii;:v,' Cikd :1 N<'lil';cllioll of' Il:il':tr,k,d:: \\';I"tv ,',,'f:.-ill', i.': 
lile ill';t;tl!:ddi:1 iI' "I ::i ;, ;"!,j,,,:,,; ',I;()wl] ill tlli' /)\i:( Ill'!O','.' tu "('II~ph I', ~III :',.'1 Ii, 'I:: I ',I 
of' tile IZI",iJiI"'i I",' :i"\i :1.,1 !!l"'()V',~IV /\("1 (/U'/(,I). ':Ol!! I'TA !,i,'ll.lirll',,{I'.'I, '·'111::' 
for !it;1I i!i',I'II',lI:' ,"'il"IlI', I, !111' ii"~:': Iwi,,'.\', Till' (:1':\ Idl'lllil'ic':1I1\1I1 \~lllllill'111'1'';i 1':" II 

,eltlded 'HI I:!! ,I ",','1,1 I', ': :1,",:', l,iI' :i;':IS!\()IIIIl)~ Ilil/,ll'illIl!'; \'.';1:,(..-':: Ilil :111 ,\111111',:: i','I"'; I', 

th:d :.~l~lk·l;ti4);. (II \1"1 ,'!!"d!ij, '\\j( ;!Illi :1\\'11'.'1"''': :lIH! ()I'q .. :r~d()r~< nt' :J;l.':lr~II;~i \V:l:'~I\ 1'[', ~!\IL'~i~, 

\tllrai~l: :lill: ' ii'" ,I:. I ,',ji:: ,iii:: Ii:!,' II'ill: t:!'It:, Oil all ;q)plil::Jtil\ih I',l( :I h'(\';,d lVi:!!I' 
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SOIL DESCRIPTION 

Surface Elevation: 

Stiff to rredium stiff, damp to wet, rredium gray 
1-----1 and brown rrottled SILT (FIIL). 

5 -

"-10 

1---1 M=dium stiff, wet, medium gray to gray-brown 
Sn..T to sandy SILT. 

1-15 

Bottom of l:oring at 16.5' . 

LEGEND 
I 2.0" O.D. split spoon sampler • . Sample not recovered 
n 3.0" O.D. undisturbed sampler * Piezometer Up 
P Sampler pushed SZ Water level 
Atterberg limits: I. I-.Liquld Unilt 

" .... Natural water content 
Plastic Limit . 

rn 
to:! 
...1 
Po. 

~ 
fIl 

[ 
T I-L-

[ 
[ 

[[ 
rr 

II: 
to:! 
I-< 

~ 
~ 
::> 
0 
c: 
0 

STANDARD 

PENETRATION RESISTANCE 
.A Blows per foot 

(140 lb. hammer, 30" drop) 

10 20 30 40 50 

. . .. .... ......... ......... .......... . ........ . .... -, .................................... . 

:~~.~~~ ~~~~~~~~~ ~~<~~~~ ~~~~~~~1 ~~~~~~~~~ 
:::::f:: ::::::::: ::::::::: ::::::::: ::::::::: 
:::::L: ::::::::: ::::::::: ::::::::: ::::::::; . . . ... .. ......... .......... .......... . ....... . 
~~~~~.~ ~~~~~~~~~ ~~~~~~~~~ ~:~~~~~~~ ~~L~~~ ............................................. 

. ........................................... . 

........ . ......... ........ . 

.................................... ......... ......... .......... ......... ........ . 

::::::::.1::::::::: 
••••••••• 1 ••••••••• 

........................................... 

....... . ......... ......... ......... ......... . ....... . ......... ......... .......... ........ . 
" . . . . . .. . ............. -'" .......... . ....... . ......... ......... ......... ......... ......... . ............................................. 
......... ......... .......... ......... ........ . ......... ......... ......... ......... ........ . ........... ......... ......... ......... ......... . ......... ......... ......... ......... ........ . ......... ......... ......... ......... ........ . ......... ......... .......... ........ . ........ ......... ......... ......... ........ . ......... ......... ......... ......... ......... . 
.............................................. ......... ......... ......... ........ . ......... ......... ......... ......... ........ . ...... .. ......... ......... ......... ........ . 
......... .. ...... ......... ........ . ....... . ......... ......... ...... .. ........ . 

• % Water Content 

Koorers Comoany, Inc. 

LOO OF BORING NO. B-1 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLOGY 

-------------

NWT 003117 
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fII 
~ son.. DESCRIPTION 
..:l 
~ i:: 
~ 
en 

~ 

~ Surface Elevation: 

Gravel, crushed rock, sare Sn..T. 

f.-- Stiff, noist to \<.Bt, medium gray and brown SILT [ 
I-- (FILL). Trace chemical odor in soil. 

... 5 -
:- [ 

::: STANDARD ~ 
I-< 

PENETRATION RESISrANCE < 
:t 

A Q Blows per loot z 
;:, (140 lb. hammer, 30" crop) 
0 
::: 10 20 30 40 50 (;) 

.... ..... ......... ......... ........... . ....... . 

........ ......... ......... ........... ......... . ............................................... 
S2 ::::::::. ::::::::: ::::::::: ::::::::: ::::::::: ....... ..- ............................... . ....... . ......... ......... ......... ........ . 

1-10 

....... ( .................................... . 

[ :~~~>:~ ~~iii;;;: i~;~;;;;; ;;;~;;;i;I;;i;;;;:~ 
.•••• ;,4 •••••••••••••••••••• ·········1····· .... :::::._: ::::::::: ::::::::: ::::::::: ::::::::: .............................................. 

Stiff, \<.Bt, rredium gray-brown SILT to sandy 
SILT. 

15 -

Bottom of l:xJring at 16.5 I • 

f.--

f.-

1-20 -

f- • 

- -

-

LEGEND 
I 2.0" O.D. spUt spoon sampler • . Sample not recovered 
n 3.0" O.D. undisturbed sampler l Pie:z:ometer Up 
P Sampler pushed SZ Water lenl 
Alterberg UrDUa: I. I - Liquid Umlt 

'" .." Natural water contenl 
Piutle Limlt 

rr 
•••••• 0- •••••••••••••••••••••••••••••••••••• ...... .. ......... ......... .. ....... ........ . 

. ........................................... . ......... ......... ......... ........ . ......... ......... ......... ........ . ......... ......... .. ....... ........ . 

............................................ ....... . ......... ......... .. ....... ........ . 
::::::4~ ::::::::: ::::::::: ::::::::: ::::::::: .............................................. 
. ........................................... . 

. .................................. , ................. . 
::::::::: ::::::::: : ::::::::1::::::::: 
::::::.:: ::::::::: : ::::::::1::::::::: 
::::::::: ::::::::: ::::::::: ::::::=:: 
...................................... .......... ...... .. ......... .. ........ ........ . ...... .. ......... ......... ... ...... ........ . ......... ......... ......... .......... ........ . 

::::::::: ::::::::: :::::::::1::::::::: 
:: : : ::: :: ::::::::: ::::::::: I: : : : ::: : : 

............................................ ......... ......... ......... ......... ......... . ......... ......... ......... ......... ........ . ......... ......... ......... .......... ........ . 

.............................................. ......... ......... ......... .......... ........ . .. . ... . ' .. .......... ........... .......... .. ......... .. .......... ......... ........... ........... ..- ..... . .. ... . .. ... ........... .......... ........... . ....... .. ......... ......... ......... ......... ........ . ......... ......... ......... .......... .......... . ........ ......... .......... ........... ........ . . . '. .. . .. ......... .......... .......... . ....... . 

.................................... 
•• ••• • ' •• ••••••••• • •••••••• oO •••••••• ......... ......... ......... ......... . ........ ......... ......... ........ . ....... .. ......... .......... ........ . 
•• • • • • • •• ••••••••• • ......... oO ........ . 

• % Water Content 

Konoers ~y, Inc. 

LOO OF BORING NO. B-2 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
sons ENGINEERING AND GEOLOGY 

. -- ~--------------.----.----.---... -~- -... ~ --- ,-.~ .......... _.- -_ .. -- ~- .. ---.----~ •... -----.....~--------... 

NWT 003118 
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5 

son. DESCRIPTION 

Surface Elevation: 
1-2" rounded gravel railroad ballast. 

stiff, damp to v..et, rredium gray and gray-bravn 
SILT (FIIL). SonE organics present. 

1-10 

stiff, v..et, rredium brown, medium gray, sandy 
SILTS, silty SANnS. 

f-15 -

I--~ Bottan of boring at 16.5 I • 

I-

LEGEND 
I 2.0" 0.0 •• pUt spoon sampler • . Sample not recovered 
n 3.0" 0.0. undisturbed sampler. Ptezometer Up 
P Sampler pushed SZ Water level 
Atterberg limits: 1. I -- LiqUid Umlt 

,,~ Naturalwater contellt 
Plalrtlc Limit 

[ 
[ 

rr 

STANDARD 

PENETRATION RESISTANCE 
A Blows per lod 

(140 lb. hammer. 30·· drop) 

10 20 30 40 50 
: :: ::::::::: ::::::::: I' ::::: :: :: .... . ......................... , ...... . · .. ......... . ........................ . · ... ............. . ........................... . ... ......... ......... .......... . · ... ................. ............... . ............. . .. ... .. ............................................ .. ......... ......... ........ . 

•••••• 0 ••••••••••••••••••• e ••••••••••••••••• 

...... ::.. ..................•............. 
::::::::~~:::::::: ::::::::: :: .. ::::: ::::::::: 
............................................ 

••••• eO ..................................... . 

............................................. 

............................................. ......... ......... ......... ......... ........ . ......... ......... ......... . ........ ........ . 

............................................. 

................................... ......... ......... ......... ......... ........ . 

................................ \ ........ . . . . ................................. . 

i~::~T: n\\j~T \~jj~\~~\ t~~~~l\j~(~l~~~~~ 

::::::::.1::::::::: 
:::::::::,'::::::: .. 

; ~ : j j ~ j : : I : : : j j j j j ; 
............................ ......... ......... ........ . ......... .......... ........ . 

........................... ......... ......... ........ . . ....... . ......... ......... ........ . . ........ . ......... ......... ........ . . ....... . ......... ......... .......... . . ........ . ......... ......... ........ . . ....... . ......... ......... . . ........ . ......... ........ . 

........................... , ........ . ......... ......... ......... ........ . ......... ......... ......... ........ . ........ ......... .......... ........ . ...... .. ......... ......... ........ . ......... ......... ......... ........ . ......... .. ...... ......... ........ . ....... . ......... ......... .. .... .. ...... ... .... .... ......... ....... . 

• 'h Water Content 

Koppers Camnany, J..nc. 

LOG OF BORING NO. B-3 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GE:OLCGY 

NWT 003119 
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SOIL DESCRIPTION 

Surlace Elevation: 
1-2" rounded gravel ballast, serre organic SIL'ffi. 

Stiff, noist tov.et, redium gray,' rredium brown 
SILT (FILL). ~b:xl debris betw2en 5-10'. Voids 

"'---1 of alxmt I' encountered at 7.0'. 

5 -

f-10 -

[ 
[ 

c: 
w ... 
< 
:t 
Q 
:z:. 
::I 
o 
c: 
o 

STANDARD 

PENETRATION RESISTANCE 
.A Blows per lool 

(140 lb. hammer. 30" drop) 

10 20 30 40 50 

............................ , ............... . ............................................. 

iiiTt \i~j\jT ijjj~j\~~ \j~Tjjj j~jj\~~\j 

:.:* .j::': ·m:::·· ·l·::::.:.::··. 
•• "0 ...................................... . ...... .. ......... ......... ......... ........ . 
: :: : : : : :: :.=::::::: ::::::::: ::::::::: ::::::::: 

[ Vii.·: ·im:: ::':l!: ::~m:d:mm 
1--1-. ----------1 :::::::::~::::::: ::::::::: :::::::::1::::::::: 
t---i Stiff, v.et, rredium brown nnttled SJLT and sandy :::::::.: ::::::::: ::::::::: ::::::::: ::::::::: 
t---i SILT. 

15-

Bottom of l:or.ing at 16.5'. 

r20 -

- -

LEGEND 
I 2.0" O.D. IIpllt spoon sampler • . Sample not recovered 
n :1.0" O.D. undislurbed sampler i Pte:ometer tip 
P Sampler pushed SZ Water level 
Atterberg limits: I. I -LlquId Umlt 

"" ~ Natural water content 
Plastic Limit 

[ 

...................................... ......... ......... ......... ........ . 
: : : : : : : :: :;:;:::: ~ ::::::: ~. : : : : : : : :: ::::::::: ................. .......... ........ . 

...... :. : ... :. ~ ::::::::: ::: :::::: :::: ::::: 

......... ........ . 
· .. ······1· .. · .. ··· 
::::::::: :::::::: . .. ·······1 .. ······· ......... ........ . .................. .......... ........ . ......... ........ . 

................. 
... ..... ......... ........ . ......... ......... ........ . 

...... .. ......... ........ . ......... ......... ........ . 

::::::::.\::::::::: 
:::::::::1':::::::" 
::::::::: .:::::::. 

.......................... ....... . ......... ........ . ......... ......... ........ . ......... ......... ........ . ......... ......... ........ . ......... ......... .......... . ......... ......... ........ . 

.. , .............. ·········1·· ...... . ......... ......... ......... ........ . .......... .......... ......... ........ . .......... ......... ......... ........ . ......... ........... ......... ........ . ......... ......... ......... ........ . ......... ......... .......... ......... . 
::::::::. ::::::::: ::::::::: ::::::::: 

• % Water Content 

Kopr.ers ~y, Inc. 

LOO OF BORING NO. B-4 
0-4334 

......... .......... ......... ......... .......... 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND OtOLOGY 

NWT 003120 
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son. DESCRIPTION 

Surface Elevation: 

Asphalt, rock mse, stiff damp, dark gray SILT 
with SOIre larger rock to alxmt 3.5'. 'IWJ nre
vious starts on B-S enco1.IDrered inoenetrable 
ballast at 3.0' . 

5 _ Stiff, rroist to ~t, rredium gray-brown rrottled 
SILT. 

f-10 -

sti ff, ~t, medium brown SILT and sandv SILT. 
-' 

-15 

Bottan of roring at 16.5'. 
I--~ 

f- -

f- -

LEGEND 
I 2.0" O.D. IIpl1l spoon sampler * Sample not recovered 
II 3.0" O.D. undislurbed sampler i Ple:z:ometer lip 
P Sampler pushed SZ Water lenl 
Atterberg l1mlts: I. I-Llquld limn 

, ~ Natural ~ter conlent 
Plastlc Limit 

[ 

rr 
T 

STANDARD 

PENETRATION RESISTANCE 
.A. Blows per lool 

(140 lb. hammer, 30" drop) 

10 20 30 40 50 

. . . .. .... .......... . ............. ,......... . ......... . 
••••• • 0 ...................................... . 

••••• • 0 ...................................... . ...... '" ...................................... . . " ... ... ......... ............. ........... . ........... . 
.......... ......... ......... ......... ........ . 

....... 
....... 

::::::::: ::::::::.\::::::::: 

:~~~::~:: :~~::~~j:~::::::: ....... " ........ I'·""·' ::::::::: ::::::::: ::::::::: 
........................... ......... .......... ........ . ......... ......... ........ . ......... ......... ......... .......... ........ . ......... ......... ......... ......... ........ . .. . . . . . .. ......... ......... ........... . ....... . .......... ......... ......... ......... ........ . ......... ......... ......... ......... ........ . 

............................................ ......... ......... ......... ......... ......... . ......... ......... ......... ......... ........ . .......... ......... ............ ......... ......... . ......... ......... ......... ......... ........ . ......... ......... ......... ......... ........ . ......... ......... .......... ......... .......... . ......... .......... ......... ........ . .......... ......... .......... ......... ........ . 
.................................... ......... ......... ......... ......... ........ . ......... ......... ......... ......... ........ . ......... .......... ......... ........ . ...... .. ......... ......... . ........ ........ . ......... . ......................... . ......... . ......................... . ....... . ......... ......... ...... .. 

• % Water Content 

Kopoers ~y, Inc. 

LOO OF BORING NO. B-5 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLCXiY 

NWT 003121 
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SOIL DESCRIPTION 

Surface Elevation: 

1-2" rounded gravels. Below 1. 5 I dark gray 
SILT with sane gravels. 

M=d.ium stiff to stiff, \',Bt, rredium gray and 
5 - brown rrottled SILT, sandy SILT. 

'-10 -

Bottcm of boring at 16.5 I • 
I---~ 

'-20 -

I- -

I-

LEGEND 
I 2.0" O.D. split spoon sampler • . Sample not recovered 
II 3.0" O.D. undisturbed sampler I Piezometer Up 
P Sampler pushed 2 . Water level 
Atterberg limits: I. I-Liquid llmll 

'" ~ Natural water content 
PlasUc Limit 

[ 

[ 

rr 

STANDARD 

PENETRATION RESISTANCE 
A Blows per lool 

(140 lb. hammer, 3O"drop) 

10 20 30 40 50 

sz ::::::::: ......... 
......... 
......... 

........................ 0....... . ........ . ......... ......... .......... ........ . ......... ......... ......... ........ . ......... ......... .......... ........ . ...... .... ............. ............ .. ........... . ......... ......... .......... ........ . 
.............................................. 
:::.::::::~.:.:::::::::::::::::::::::::::::::.: 
.•••••••• ,0 ............................... . 

~~~:~~~~: ~:~::~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ 
::::::::: V::::::::I::::::::: ::::::::: ::::::::: . . . . . . . .. ........... ........... ........... . ........ . 
:::::~./::. ::::::::: ::::::::: ::::::::: ::::::::: ....... . ................................... . 
:::::. :: :::::::::,::::::::: ::::::::: ::::::::: 

.:~:: mm .m::::: ~::m:·.I·:~~::· 
..................................... ......... ......... ......... ..... ... . ......... ......... ......... ........ . .......... ......... ......... . .......... ........ . .... .... ......... .......... ........... ........ . ......... ......... ......... ......... . ......... .......... ......... ......... . 

............................................. 

.. :~.~ .... ... . .. .... . .. .... .... 
......... ......... .......... ........ . ......... ......... ........... ........ . ......... ......... .......... ......... . .......... ......... ........... ......... . 

......... ·········1·········,······· . ......... ......... .......... ........ . ......... .......... ......... ........ . . .... .... . ....... ·1-'· .. .... . ....... . ......... ......... ........... ........ . .......... .......... ............ ........ . .......... ......... ........... ........ . 
: :: :: :: :: ::::::::: :::::::::,::::::::: 

......... ......... . ....... .. ......... ......... . ........ . 

:::::::::!::::::::: 
., ·······1······· 
~HTjj:(jTY 

.......................... .............................. 
::::::::'1::::::::: 

lnnlTiTTnl 
............................ ......... ......... ......... . ......... ......... ......... . ......... ......... ......... . ......... ........... ........ . ......... ......... ........ . 

........................... ........ ......... ......... . 

• % Water Content 

Ko:o.oers ~y, InC. 

LOG OF BORING NO. B-6 
0-4334 

RITTENHOUSE-ZE11AN & ASSOC. 
son.s ENGINEEIUNG AND GEOLCGY 

NWT 003122 
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son. DESCRIPTION 

Surface Elevation: 
1-2" rounded gravel ballast, sore gray SILT. 

Stiff, rroist to \\€t, dark gray SILT with sore 
gravels. 

LEGEND 
I 2.0" O.D. IIpllt spoon sampler • Sample not recovered 

I II 3.0" O.D. undisturbed sampler i Ple%ometer Up 
P Sampler pushed SZ Water Inel 

4 
Atterberg lhnlt.: I. I - Liquid UmU 

I 
,.. Natural water content 

PlasUc Limit 

UI w 
..:a 
eo. 
~ en 

[ 

c: 
W 
f-4 
< 
Et 
Q 
z 
::> 
0 
c: 
0 

. .. .. ... 

STANDARD 

PENETRATION RESISTANCE 
A Blows per loot 

(140 lb. hammer, 30" drop) 

10 20 30 40 50 

.................. - ................ . ......... ......... .. , ................ . 

......... ......... ......... ........ . ......... ......... .......... ........ . ......... ......... ......... ........ . . .......... ............. .......... .. ........ . ......... ......... ......... ........ . 

......... ......... .......... ........ . 
••••••••• ••••• 00' .................. . 

......... ·········1·· ·······1······· . .. ~... . . .. .......... ........... . ........ . ......... ......... .......... ........ . ......... ·········1 .. · ............. .. ......... ......... .. ....... ......... . ......... ......... .......... ........ . ......... ......... .......... ........ . 
::::::::: ::::::::: :::::::::,::::::::: 
.................................... ......... ......... .. ....... ........ . ......... .......... .. ....... ........ . ......... ........ .. ....... ........ . ......... ......... .. ....... ........ . 
......... ......... .. ....... ... ..... . . . ......... .. ....... ........ . ......... ......... .... ..... ........ . 
........ ......... .. ....... ........ . ...... .. ......... . ....... ......... . ....... ......... .. ....... ........ . ....... ......... ......... .. ....... ........ . .... .... ......... ......... .. ....... ......... . ........ ........ ......... .. ....... ........ . ... ..... ......... ......... .......... ........ . ......... ......... ......... ......... ......... . ......... ......... .. ....... ......... . 

......... ....... . ......... ........ . ......... ......... ......... ........ . ......... ......... ......... ........ . ......... .......... ......... ......... . 

........ .. .......... ........... ........ . ......... .......... .......... ........ . ......... ......... ......... ........ . 
............................................. ::: :::: :: ::::::::: ::::::::: ::::::::: I: : : : : : : :: 
)TnT ~~~)nT nn~nn Tn~T TH~n~ 

.................................... ......... ......... ......... ........ . ......... ......... ......... .......... ......... . ......... ......... ......... .......... . ......... ......... . ........ ........ . 

......... ......... . ..... .. ......... ......... . ...... . 

• % Water Content 

Ko~rs Company, Inc. 

LOO OF BORING NO. B-7 
0-4334 • 

RITTENHOUSE-ZEMAN & ASSOC. 
SOILS ENGINEERING AND GEOLOOY 

NWT 003123 
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son. DESCRIPTION 

Surface Elevation: 

1-2" rounded gravel ballast sone dark gray SILT. 

~-------------------
1----1 ~ium stiff, damp, dark gray organic clayey 

SILT with sane rock to 3.5'. 

5 - Stiff, daIr'p to wet, gray-brown-rust rrottled 
STI..T, sandy STI..T, sc:rre lenses of sand. 

~ Cleaner sand lenses contain chemical residue. 
r- Oil product apIEars to float on ground water. 

1-10 

too 15 

Bottan of boring at 16.5' . 

t-20 

-
I-

I-

:-

LEGEND 
I 2.0" O.D. IIpllt spoon sampler • . Sample not recovered 
n 3.0" O.D. undisturbed sampler i Piezometer Up 
P Sampler pushed SZ Water lnel 
Atterberg limits: 1. I - Liquid limll 

" ... Natural waier content 
PlallUc Limit 

T 

STANDARD 

PENETRATION RESISTANCE 
A Blows per fool 

(140 lb. hammer. 30" drop) 

10 20 30 40 

. ......................... . ......... ......... ... ...... . 

50 

......... .......... .. ........ ........ . ..................................... 

••••• ,0 .•••••••••••••••••.•••••••••••••••••• ......... ......... ......... ........ . 
......... ......... . ......... ........ . ......... ......... ......... ........ . 

..... , ..................................... . 
••••••• 0 ..................................... . 

.'::., .... j j:.. m.'" Ui:-" m· .. : H. 
........ ·········1·········,······· . ......... ........ ......... ........ . ......... ......... ......... ........ . .................. , ............... . ......... .......... ......... ........ . .......... .......... ......... ........ . ... . .. .. .. ........ "' .............. . 

. :::: : :: :: ::::::::: :::::::::,::::::::: 
.. . .. . . .. ......... ........... . ........ . ......... ......... ......... ........ . ......... .......... ........... ........ . ......... ........ .......... ........ . ..................................... ......... ....... . ........... ...... . ...................................... .... ......... ......... ........ . 
.................. ·········1········· ..................................... : :: :: :::: ::::::::: ::::::::: I:: : : : :: : : ................................... 
::::::::: ::::::::: ::::::::: ::::::::. 
. . . . . . . . . . . . . . . .. . ....... ~ , ........ . ......... ......... ......... ......... . ......... ......... ......... ........ . 

HTiT jTHT :HTH~d~TT~ 
.................. ..... ... ........ . 

::::::::.\::::::::: 
:::::::::1':::::::·· 
::::::::: .:::::::: 

.................................. ......... ......... .. ....... ........ . ......... ......... ......... ......... . ......... ......... .......... ......... . ......... ......... ......... ......... ........ . ......... ......... ......... ........ . 

......... ......... ........ . .................. ......... ......... ........ . ......... ........ . ......... ........ . 

• % Water Content 

Kopt:ers Comn3ny, Inc. 

LCG OF BORING NO. B-8 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND OEOLCXiY 

NWT 003124 
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'"" III 
III 

"" :z: 

'"" 0. 
III 
Q 

SOn.. DESCRIPTION 

Surface Elevation: 
1. .• ~.' roUt1d.ea grave.L ral..irOad ballast serre black 
E~~ ________________ _ 

tEdium stiff, rroist to ,vet, dark gray, black 
sandy SILT. Sare gravels. Petro1eun prodoct 
saturated below 3.5'. 

[ 
~ 5 

l-{---------I[ 
Stiff, wet, rredium gray sandy SILT. 

1-10 

f-15 

'-20 

l-

... 

f-

~ 

I 
II 
P 

Oily substance visible on all samples and auguel 
flights. 

Botton of boring at 16.5'. 

LEGEND 
2.0" O.D. split spoon sampler e. ~ple not recovered 
3.0" O.D. undisturbed sampler i Plezometer Up 
Sampler pushed SZ Water level 

Atterberg limits: Ie I - Liquid limit 

"" ~ Natural. water content 
Plastic Limit 

[ 

rr 

STANDARD 

PENETRATION RESISrANCE 
A Blows per loot 

(140 lb. hammer, 30" drop) 

10 20 30 40 50 

S2 
............................................ . .............................................. ............................................ 
::::::~~ ::::::::: ::::::::: ::: :::::: ::::::::: . ............................ - .............. . ............................................. ....... .. ........ ......... ... ...... ..... ... . 

........................................... 

·········1:.11 ................................. . 
:::::::::I~:~:::::: ::::::::: :: ::::::: ::::::::: 
• , ••••••••••••••••••••••••• 0_ •••••••••••••••• 

........................................... ....... . ......... .......... ...... ........ . ....... . ......... .......... ...... ........ . ......... .......... .......... ....... ........ .. ......... ......... .......... ...... ........ . ......... ......... .......... ...... ........ . ......... ......... ............ ...... ........ . ......... ......... .......... ...... ........ . ......... .......... .......... ...... ........ . 

.................................... 
••••••••• ••••••••• ••••••••• '0, ••••••••••••••• ......... ......... ......... ......... ........ . 
•••••••• ••••••••• ••••••••• • 0 •••••••••••••••• ...... .. ......... ......... '" .............. . ......... ......... ......... .......... ........ . .......... .. ...... ......... '" .............. . ....... . ......... .......... ... ... . , ........ . .... .... ......... '" ............. . 

• % Water Content 

Koppers Company I Inc. 

LOO OF BORING NO. B-9 
0-4334 

RITTENHOUSE - ZEMAN & ASSOC. 
SOILS ENGINEERING AND GEOLOOY 

." -----.~-.--.-. -.,----.-~---.------:---.-.--------~-.-

NWT 003125 
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5 -

SOIL DESCRIPTION 

Surface Elevation: 

1-2" rounded gravel ballast, sene dark gray SILT 
sore larger diced rock present below 1.5' . 

Stiff, wet, dark gray and brown SILT and gray 
silty SAND. 

I--~ Petroleum product visilile on samples and auger 
I--~ flights below aJ:x:>ut 3.5'. 

;-.10 

15 -

Bottcrn of boring at 16.5' • 

r-20 -

- -

-
LEGEND 

I 2.0" 0.0. spill spoon sampler • . Sample not recovered 
II 3.0" 0.0. undislurbed sampler ~ Piezometer Up 

P Sampler pushed SZ Water level 
Atterberg limits: 1. I - Liquid Umlt 

""'-~ Natural water content 
Plalltlc Limit 

til 
1.:1 
,.J 
C. 

~ 
til 

[ 

rr 

c:: 
1.:1 
r-
< 
~ 
Q 
:2: 
::> 
0 
c:: 
t.:I 

... .. ... . .. 

... ... 

STANDARD 

PENETRATION RESISTANCE 
A Blows per lool 

(140 lb. hammer, 30" drop) 

10 20 30 40 50 

S7 
::::::::. . ....... . ......... ......... ....... .. 

................................... ......... ......... ......... ........ . ......... ......... ......... ........ . ......... ....... . ......... ...... . ......... ......... ......... ........ . ......... .......... .... ..... ........ . ......... ......... .......... ........ . ......... ......... ......... ........ . 
.eo ••••••••••••••••••••••••••••••••••••••••• 

............................................. ......... .......... .......... ........... ........ . ......... ......... ......... .......... ........ . ......... ......... ......... .......... ........ . ......... ......... ......... . ........ ........ . ......... ......... ......... ......... ......... . .......... .......... .......... . ........ ......... . ......... ......... ......... ........... ........ . .......... ......... ......... .......... ........ . 

............................ ...... " ................. . ......... .......... ........ . 

::::::::.1::::::::: 
:::::::::j::::::: .. 

H~H~L(~TT 
.......................... ......... ......... ........ . .......... ......... ........ . ......... ......... ........ . ......... ......... ......... . .......... .......... ........ . ......... ......... ........ . 
.......................... ......... ......... ........ . ......... .......... ......... . ......... ......... ........ . . '- ..... . ......... .......... ......... . . ....... . ......... ......... .......... . . ....... . ......... ......... ........ . . ......... . ........ ......... ........ . ......... ......... ........ . 
........................... ......... ......... ......... . ...... '" ................. . ........ ......... ........ . ...... " ................. . ......... ......... ........ . ......... .. ...... ........ . ....... . ........ ......... . ...... '" ................ . 

• % Water Content 

Kormers Ccrnp:my, Inc. 

LOG OF BORING NO. B-10 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLOOY 

NWT 003126 



I 
son... DESCRIPTION 

STANDARD -i;j 
1-0 

CI) ~ PENETRATION RESISTANCE 
~ ~ A Blows per fool 

I 
;:: Il,:> (140 lb. ~mmer, 30·' drop) 

~ Surface Elevation: ~. § iO 2fl ~o 40 50 

1- ~2~1~~~~~~i :~~~:c! =e~a:c~ay T ~~~~~\~~\II~j~~\~\TI\jj~~~~~j ~1~j 
rock--pr~ent below l~' ~ ______ ~ ::: ::::::::: ::::::::: ::::::::: :::: 

r-;: "'"' t il ·1 iltv SAND (FILLD 2 ........ ·1· ....... J' . . .. . . .. . ....... ·1· ....... . JJ..JVse, \..e , S ver gray, OJ. y, S .. t' ::::::::: ::::::::: ::::::::: :::::::;: ;:;:::::: 

I 
~--i Petroleum/creosote odor. Ground water a 4 . ::::::::: ::::::::: ::::::::: :::::::::1::::::::: 

t- 5 - - Soft:-\..et, bia~ ;;~c SILT, ~-; ~ts (IDPS ):1. :::::::; t if:ei:' aIi-tDle 6hfu.:iile2F::: 
: : : :: ~;~~t~:r:: i' . J;ni:4).g: :~:1C]; ~ S !: : : : .... :., .. . .. th .. . ...... J ......... r· ....... . 

I 
~~diun stiff to stiff, rroist to \..e·t, greenish- - HTL\: f~:;:< TTT(Hjj~~t~>y~ 
brown to dark gray SILT to sandy SILT. '- ~~~~~~~\ ~~~~~~~~~I~~~~~~~~~I~~~~~~~~~W~~~~~~~ 

I--i Note: Oily sheen and slight petroleum/creosote ::::::J ::::::::: :::::::::.:::::::;:1::::::::: 

I ~ 10 odor noted on samples. I ::::::::: :::::::::,:::::::::1:::::::::1::::::::: 
~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ; ~ ; ~ ; ~ ~ 
H~HHn HHE~H EH~T HETjHY~H~ 

I ................................................. ......... .......... ......... ........... ........ . ......... ......... ......... ......... ......... . 
.... .... .......... .................. .. .......................... e .................... .. ......... ......... ......... ........... ......... . ......... ......... ......... .......... ........ . .......... .......... ......... ......... ........ . ......... ......... ......... .......... ........ . 

HE~t~~HjjHH n~HHH ~~~E~jjjln~HHH 
1-------------------------+-------1::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 

::::::::: ::::::::: ::::::::: :::::::::,::::::::: 
.............................................. ......... ......... ......... ..... .... ........ . ......... ......... ......... ......... ........ . ......... ......... ......... ......... ........ . ......... ......... ......... ..... ..... ........ . ......... ......... ......... ......... ......... . ......... ......... ......... ......... ........ . ......... ......... .......... ......... ........ . ......... ......... ......... .......... ........ . 
........... .......... .......... ......... ......... . . ......... .......... ........... .......... . ........ . ......... ........... ......... .......... ........ . ......... ......... ......... ......... ......... . 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ................................................ ........... ......... ......... ........... ........ . ......... ......... ......... ......... ........ . 

ETnjj EHHHj Hjjn} jETT nHHH ................................................. ........... ......... ......... .......... ......... . ......... ......... .......... .......... ......... . ......... ......... ......... .......... ........ . 

I r- 30 

I 
I 
I 
I 
I 
I 

.............................................. 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ............................................... ......... ........... .......... .......... ........ . ........... ......... ......... .......... ......... . .......... ......... ........... ......... ........ . . . . .. . . .. .......... .......... .......... . ........ . 

r- 35 
.......... ......... ......... ......... ......... . 
.............................................. .......... ......... ......... ......... ......... . .......... .......... ......... ........... ........ . .......... ......... ......... ......... ........ . ......... ......... ......... ......... ........ . ......... ......... .......... .......... ........ . ... .. ... .. .......... ............. .......... . ......... .. .......... ......... .......... .......... ......... . ......... ......... ......... ......... ........ . 
............................................... ......... ......... ......... ......... ........ . ......... .......... ......... .......... ........ .. ........... ........... .......... .......... ......... . ........... .......... .......... .......... ......... . ......... ......... .......... .......... ........ . 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 

~ 40~--------------------------------------------~-------L·~·~··~··~·~··~·~·~··~··~.~ .. ~.~ .. ~.~ .. ~ .. ~.~ .. ~ .. ~.~ .. ~ .. ~.-.-.. -.. -._; .. 

LEGEND 
I 2.0" O.D. split spoon sampler. Sample not recovered 

II 3.0" O.D. undisturbed sampler i Piezometer tip 

P Sampler pushed :sz Water level 

Atterberg limits: I. I -Liquid Umit 

"'" ~ Natural water content 
Plutic Limit ... 

• % Waler Content 

Koppers canpany, Inc. 

LOO OF BORING NO. B-ll 
0-4334 

RITTENHOUSE- ZEMAN & ASSOC • 
SOn.s ENGINEERING AI .. m GEOLOOY 

NWT 003127 
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son. DESCRIPTION 

Surface Elevation: 
1-1 1/2" rounded gravel ballast J--+----- __ _ 

l----I2" rounded to diced gravel ballast with silty 
1-_~sandL. rratrix. _Ground_ wateLeI1£OlmtereQ...at.,. 3~ _ 

Soft, ~t, gray-black (with silver gray sheen) 
I--~ oily organic Sn.T. Petroleun/creosote odor 

5 - JFILL?)...: _ ._ _ ___ ._ _ _ _ _ _ _ _ 

Stiff, rroist, rrottled greenish-gray. with brovlIl 
:---~ SILT, sc:rce sand. 

J.-~ l'bte: Creosote odor and oily sheen on samoles. 

I 

PENET~~:~SlST::lNCE 
A Blows per fool 

(140 lb. kammer, 30" drop) 

~02D ~o 40 ~O 

::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ............................................... ......... .......... ......... ......... ........ . ......... ........... ......... ......... ........ . ......... .......... ......... ......... ........ . .......... ......... ......... ......... ......... . 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 

::::::::: ::::::::::::::::::'1:::::::::1::::::::: 
::::::::: ::::::::: ::::::::: :::::::::1::::::::' . . . .. . . .. . •••....••••..•.•..•. 4O..... . ..•••... 
::::::::: ::::::::: ::::::::: ::::::::T:::::::. 

~ ~ ~ y ~ ~ ~ I ~ ~ ~ ~ T H il ~ ~ T ~ T I ~ ~ ~ ~ ~ II ~ : I ~ ~ ~ ~ l ~ \ ~ : 
·········1········· ·········1·········1 ...... . ::::::::: ::::::::: ::::::::: ::::::::: ::::::::" 

................................................ .......... .......... ......... ......... ........ . ............ ......... ......... ......... ........ . ......... ......... ......... ......... ........ . ......... ......... .......... .......... ........ . ......... ......... ......... .......... ......... . ......... ......... .......... .......... .......... . ......... ......... ......... .......... ........ . ......... ........... ......... ......... ........ . 
......... ......... ......... ........ . ......... ......... ........... ........... ........ . ......... ......... ......... .......... ........ . ......... ........... .......... ............ .......... . ......... ......... ......... ......... ......... . ......... .......... ......... .......... ........ . .......... ......... ......... ......... . ......... ......... .......... ........ . ......... ......... .......... ........ . 

• % Water Content 

Koppers canpany, Inc • 

LOO OF BORING NO. B-12 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLOOY 

. . 
.'-"~--"""-.~''-----~~'-'~ -.... -."-.~--.-.-~- ... --.. --------.--~-------....---..,...------

NWT 003128 
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SOn. DESCRIPTION 

:- N:>te: Creosote odor and oily sheen on samples. 

- 10 

r- 15 

Bottom of roring at 16.5' . 
-

- 20 -

1-25 -

-
'-

-
-
- 30 

.- 35 

r- 40 

LEGEND 
I 2.0" C.D. split spoon sampler. Sample not recovered 

II 3.0" C.D. undisturbed sampler * Pie:wmeter tip 
P ~mpler pushed SZ Water level 
AUerberg limits: I. I-.Llquld limit 

" " Natural water content 
Pl1st1c Limit . . '. 

i:l STANDARD .... 
PENETRATION RESISTANCE < 

til ~ 
4 t.l e Blows per lool 

~ ... 
(140 lb. b2.mmer. 30" drop) P.. ~ 

~ 0 
< c: 

10 20 30 An ~O til t:l 

I 
................................................... ......... ......... .......... ......... ........ . .......... ......... ......... ......... ........ . .......... ........... ......... .......... ........ . .......... ......... ......... ......... ........ . 
.......... • 0 ................................... . ......... ......... .......... ........... ......... . ......... ......... ......... ......... ........ . 
................................................ 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ............................................... ......... .......... ......... ......... ........ . 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: .............................................. ......... ......... ......... ......... ........ . 

HHHT\HHET nnnT nTjjH EHHHj ......... \ .................................. . ......... ......... ......... ......... ........ . 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 

::::::::: ::::::::: :::::;;:: ;::::::::'\::::::::: 
TTT )TTll TTT TTT lTTL 
.............................................. .............................................. ......... .......... ......... .......... ........ . ......... ........... ........... ........ . ......... ......... .......... ........ . ...................................... .............................................. .......... ......... .......... .......... ........ . ......... ......... .......... .......... ........ . 
::::::::: :::::::::':::::::::(::::::::::::::::::: 
.................. 1 ......... 1 ......... 

1 
....... . ......... ......... ......... ......... .. ..... . 

~:~~~:~~~ ~~~~~~~~: :::~:~~~: :~::~:::J:~~::~:: 

................................................. . ...... .. ........... .......... ............ . ........ . . ... ...... .. ............. ............ .......... .. ........ . .... .. . .... .......... .......... .......... . ......... . .. ..... .. .......... ............ .... ... .. . ........ . ....... .. .......... .......... .......... . ........ . ......... ......... ......... .......... .......... . 
::::::: :: ::::::::: ::::::::: ::::::::: ::::::::: 
............................................... ..... .. .. ......... .......... ............ . ....... . ......... .......... ......... ......... ......... . ......... ......... ......... ......... ........ . .......... ......... ......... ........... ......... . .. . ... .. .. .......... .......... .......... . ........ . ......... ......... ......... ........... ......... . .......... ......... ......... ......... ........ . ......... .......... ......... ......... ........ . 

• % Water Content 

Koppers Company, Inc. 

LOO OF BORlliG NO. B-13 
0-4334 

RITTENHOUSE- ZEMAN & ASSOC • 
SOn.s ENGINEERING Ah"D GEOL.cx:iY 

NWT 003129 
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son. DESCRIPTION 

I--~ Medium stiff, neist to very neist, nettled 
I--~ greenish-gray with brown SILT to samy SILT. 

l'bte: Oily splotches or seams evident in sandy 
J----I lenses of samples and r:etroleum/creosote I '- 10 odor. 

I 
I 

I- 15 . 

I 
20 -

I 

I 

STANDARD 
PENETRATION RESISTANCE 

A Blows per lool 
(14.0 lb. hammer, 30" drop) 

::::::::: ::::::::: :::::::::1:::::::::1::::::::: 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 

TTT HHTH HTT~I)HH~THHT~ 

':·=:.:m"I·..!m .. !m·· 
~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ \ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ : i : : ~ : ~ : : : ~ 
jT H~~ jHj~Hj~TTH HUHjHHHH~ 
~Hj ~~H H~~HHj j~HH~HI'jEj~HH HHHHj 
~~~~:~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ 
:::~~:: ::::::::: ::::::::: :::::::::1::::::::: ............................................... 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ............................................. 
:::: :::: ::::::::: ::::::::: :::::::::1::::::::: 

m· m, mmm "m,·mmw··\ '··mm 
:~~~~~: ~~~~~~~~: ~~~:~:~~~ ~~~~~~~~: :::~~~~~: ............................................. 1---------------------4......1..---+········· ................................... . 
::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 

T I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pottom of l::.oring at 21.5'. 

I- 25 

- 30 

I- 35 

'- 40 

LEGEND 
I 2.0" O.D. split spoon sampler. Sample nol recovered 
II 3.0" O.D. undisturbed sampler i Piezometer tip 
P Sampler pushed SZ Water level 
Atterberg limits: I. I-Liquid limit 

'-~ Natural water content 
Plastic Limlt ... 

~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ .............................................. 
......... ::::::::: ::::::::: ::::::::: ::::::::: ..................................... 

.............................................. ............ ......... ......... ......... ......... . .......... .......... ......... .......... ........ . ......... .......... ......... .......... ......... . ........... ......... ......... ......... . ......... ......... ......... ........... ........ . ......... ......... .......... .......... .......... . ......... ......... ......... .......... ......... . ......... ......... ........... ......... ......... . 

................................................... .......... ......... .......... .......... ........ . ......... ......... ......... .......... ......... . ......... .......... ........... ......... . ......... .......... ......... ........... ......... . 

......... ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ 

• % Waler Content 

Kopr:ers Company, Inc. 

LOG OF BORING NO. B-14 
0-4334 

RITTENHOUSE-ZEMAN & ASSOC. 
son.s ENGINEERING AND GEOLOOY 

NWT 003130 
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!-< 
til 
til 

'" 
;:: 
'" t.l 
Q 

l-

l-

I- 5 -

l-

r--

f

L.. 10-

I-

15 

f---

:---
~ 

I- 20 

l-

i--

I- 25 

f---

l-

I-

'-

- 30 

f-

f-

f-

I- 35 

-
l-

f---

f---

L.. 40 

son.. DESCRIPTION 

LEGEND 
I 2.0" C. D. split spoon sampler • Sample not recovered 

II 3.0" C.D. undisturbed sampler t Piezometer tip 

P Sampler pushed SZ Water level 

Atterberg limits: I. I - Liquid limit 

, ... Natural water content 
Plastic Limit 

STANDARD 

PENETRATION RESISTANCE 
A Blows per fool 

(140 lb. i1l.mmer, 30" drop) 

10 2() -=0 

............. ::::::::: ~~~~~~~~~ ~~~~~~~~~ ~~~~~:::: ::::::::: 
......... ::::::::: ::::::::: ::::::::: ::::::::-
......... ::::::::: ::::::::: ::::::::: ::::::::: 

::::::::: ::::::::: ::::::::: ........................... 

~~~?~~~ TTT ~~TT~ ~~TT; 

....................................... ......... ......... ......... ........ . ......... .......... ......... ......... . ......... ......... ......... ......... . ..................................... ......... .......... ......... ........ . 
::::::::: ::::::::: ::::::::: ::::::::: ..................................... 
......... ......... ......... ........ . .................................... ....................................... ......... ......... ........ . .......... ......... ........ . ......... ......... ......... . 
......... ::::::::: ::::::::: ::::::::: ..................................... 

• % Water Content 

Koppers Company, Inc. 

LOG OF BORlliG NO. B-15 
0-4334 

RITTENHOUSE - ZEMAN & ASSOC • 
SOn.s ENGINEERING AND GEOLCX:;Y 
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To 

Location 

Subject 

Interoffice Correspondence 

Distribution 

various 

Exception Reporting 

J. Nash 
J. Oxford 
J. P. Johnson 
K. Fitzgerald 
R. J." Morris 
S. Tuggle 
w. swearingen 

From 

Location 

Date 

NtU-S-~ 

S. Hartley 

K-1928 

November 1, 1988 

In response to the RCRA self inspection checklists which you 
have sent in, the one deficiency that appeared consistently 
was lack of an exception reporting procedure. this 
exception reporting procedure is to be utilized when a 
hazardous waste manifest is not received back from the 
disposal company within 35 days. Please review this 
procedure to become familiar with it. This may be asked for 
during a RCRA inspection. 

As always, if you have any qUestions, please call at x2374. 

S"0-~hl4 
suzahne Hartley {/ 

SH/mrw 

CC: L. F. Flaherty 
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PROCEDURE FOR EXCEPTION REPORTING 

This procedure is to be used when a copy of a hazardous waste 
manifest is not received with a signature within 35 days of when 
shipment was accepted by the inital transporter. 

After 35 Days 

1. Place a call to both the transporter and the designated 
disposal facility to determine the status of the hazardous waste. 
(To ensure consistent documentation, utilize the enclosed form). 

At 45 Days 

2. An official report consisting of the following must be 
submitted to the EPA Regional Administrator and your state, both 
listed below, within 45 days of acceptance by initial 
transporter. 

a) A legible copy of the mainfest in question. 

b) A cover letter signed by the generator explaining the 
steps taken to remedy the situation and the results 
thereof. 

c) A legible copy of the enclosed form. 

Oregon DEQ 
811 SW 6th Avenue 
Portland, OR 97204 
Attn: Edna Mays 

Robie G. Russel 
Regional Administrator, Region X 
1200 sixth Avenue 
Seattle, WA 98101 
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DOCUMENTATION OF EXCEPTION REPORTING INQUIRIES 

Caller's Name Date Time ------

Transportation Company -----------------------------------------
Address 

Telephone ( ) ________ _ 

Individual contacted ---------------------------------------------
Title/Position 

Response: 

Disposal Company ________________________________________________ __ 

Address 

Telephone ( ) __________________________ _ 

Individual Contacted 

Title/Position. ____________________________________________ ___ 

Response: 

NWT 003134 
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KOPPERS" 
Interoffice Correspondence 

To _______ ~L~.~, F~.~F~I~a~h~e~r~t~y~ ____ ~-- FrOm ____ ~J~.~M~.~uN~a~s~b~ ______ __ 

Locati on ____ .,!;K:...---'1~7~5~0=____ __________ __'_ ____ _ Location __ ...IC...uh'-'j .... c .... a .... g~QL-.lP ...... l ... au.n_!:"'. t"'--_____ _ 
~~ 

, . . , .. ~'; 

Subject~_~v~i~s~i~t~t~o~~N~o~r_t~h~w~e~s~t~~ ___ 
Terminal 

. Date ___ ~--.,;·Al:l..IOllu,glJl ... 'S ...... t ....... 2..J8~J-1L..9.L..1.l8L.1.6"--__ ---,_ 

-, I' 

, .. " 
.'> 

" 

/" 
~~ "", .:.- . 

,On August 20-21,1986,.J~hnNash visit~d 'Koppers 
Company Northwest Terminal ,operat'ion in Portland, 
Oregon to conduct a~.environmental review. 

With the present'operatio~s, th~ ~ppearanc~ of the 
facility is acceptable. iffhf 55 gallon drums and 5 

'gallon pails of scrap oil"and grease (some of the 
container's are in poo~physical condition> that belong 
to Koppers or other. companies working on the property 
could present a problem. ,The clean-up of all this 
material was discussed with Mr. Oxford. 

The major prcibl~ms, both physical and financial, al'e 
removal and disposal of tank residue~ and ~he drain 
area·clean-u~. The tanks that should be cleaned are 
1,2, 101, 28 and 42. Tanks 28 and 42 should be 
dismantled after cleaning. ' , 

Other .items r~viewedareasfollows: ...•. -

" 1.·sform Water Handling 

Being held in surge tanks and analyzed before being , 
d~schargedto Willimette River. 

. ... 
. " ','" 

2. Fire Pr'otection System 

'- .. ' 

, " 

. , 

Operates off city water ~upply pressure. 
.. hydrants have been installed.' 

,Three new 
'" . ,",' , 

'i. '. 
3.Conting~ncy Spill Plan 

'0:4. Right to Know Training 

>-

Th~ manual has to be updated with the latest 
Material Safety Data Sheets. 

I.', _. > 

'0 " 

" " 

"~~, , " 

K-5 REV. 2 
..... 

., ....... .,.,,_, ... ",-,,~ '" ~, •.• ' • ..;., ... ~ ... _ • ..: .... ~ ..... . .-',:, ... .t.. 
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",," 

," 

, , 

, , 

J. M. ,Nash Visit to 
Northwest Terminal 

Page 2, 

',,5. Disposal of Creosote ~aste and Unused Asb~stos 
,Insulation 'I 

".;' 

The actual disposal of both mat~rials took place 
ea~lier in August. The importance ,of maintaining 
the, records and manifests of sOch items was 
stressed. 

' .. : '.', : - ~ . 

~. 6. 'Pr obi' em olf" So i 1 ,Contamination in Adjacent 'Property 

L~tter coming from Oregon Depa~tment of Environ
mental Quality (DEQ) requesting action in clean-up. 
This letter will be sent ~o all parties involved . 

I' •• ' 

" ' 

:, 

cc: F. 
, t)"/· , ::r .. 

. \',' .. (f :'? 

M. Spinola 
Dern ",K-901 
Oxford Portland 

M. Nash 

" ,~ 

" ~ , 'I,"~ 

, ,~. ' , . ',' 
,', .. ' 

" .' 
" ' 

I,' " 

",' 

. h ~"' ~.,.,." \'. '. :..." '1-; ,", 

" ' 

I.; 

; " 

.... " .. " ... " .. ', ... ""." ...... -" '" "', 

,; . 

,: ' 

'''.' 

, , 

" 
:t) 

I',' 

r· ' 
i , ' 

.' 'I 

.. ,' 

;'1 

" " ~ . 

, \' 

, ' 
" I, 

" , 

.,'1 

"\ 

", 

i'" 

.::,' 
" 

. ,; 
, ',) 

"I,' 

, . ~ " . 

, , 

, ,,' 
", 

i,.,,' ,1 

''',,1 

"'" 

" ,,, .. ~ .... J _~ ..... 
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CHEM-SECURITY SYSTEMS, INC. 
200 S.W. Market Street, Suite 925 • Portland, Oregon 97201 • (503) 223-1912 

'---=~L../ 

essl JUL 27 1987 

I='n\lirnnmental Resources 

June 30, 1987 

Mr. Richard Ireland 
Koppers Company, Inc. 
7540 N.W. St. Helens Rd. 
Portland, Oregon 97229 

Re: Waste Profile Sheet (s): # D23753 Expires: 8-29-87 

Dear Hr. Ireland: 

As part of our periodic reexamination of waste received at the Arlington Facility, we 
need your help in order to recertify the Waste Profile Sheet(s) listed above. Please 
complete the steps belml: 

1. Complete the Recertification Profile Enclosed: 

Enclosed is a copy of your original vJaste Profile and a blank 
Recertification Profile Sheet with the same number as the original. Please 
look over the old copy mru~ing changes where necessary, then complete the new 
form for the waste as it currently is. 

a. Please note any changes to the old profile on the Recert profile. In 
Section B of the old profile "odor" information is now requin..~. 

b. To Section B of the Recert profile add the follmling information from 
Sections F and G of the existing profile: Proper shipping Name; Hazard 
Class; ID #; R.Q. value; and EPA and/or State Codes. 

c. Make sure that all blanks are completed. Failure to complete a section 
may result in delays in \-laste acceptance. 

2. Unless the waste stream is profiled as a "Special Miscellaneous vJaste" and 
requires no sample. Please obtain a I-quart representative sample of the 
waste and complete the enclosed Certification of Representative Sample. 

3. Send a copy of the existing profile, the Recertification form, a sample and 
the Certification of Representative Sample directly to the Arlington 
Facility. You can ship via UPS if the package is marked Lab Sample. To the 
Portland Sales office send a copy of the Recert profile only. 

iJUL' I;) o ,: \ 
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Page 2 

The recertification process must be completed before the profile expiration date to 
ensure uninterrupted acceptance of the waste stream. 

Please call me if you have any questions. 

Sincerely, 

CHEM-SECURITY SYSTEMS, INC. 

Customer Service Representative 

SB:rj 

Enclosures: Copy of Current Profile 
Recertification Blank Profile 
Certification of Representative Sample 

NWT 003138 



June 17, 1986 

Chem-Seeu~~ty Sy~tem~ Ine. 
% Che~yl Saylea 
StaJr. Toute 
A~l~ngton, O~. 97812 

VeaJr. Che~yl: 

Koppers Company, Inc., organic.erialS Group 
7540 N.W. St. Helens Road, Porti OR 97229 
Telephone 503-286-3681 

Th~~ lette~ ~~ to ~n6o~m you that the V.O.T. P~ope~ Sh~pp~ng 
name ~e6e~~ed to on ou~ Wa~te P~o6~le Sheet #023758 ~~ ~neo~~eet. 
The p~ope~ .sh~pp~ng name·~.s Haztt~dou~ Wa~te, Sol~d, N.O.S. 
ORM- E NA- 9189. 

All wa~te ~ent to you~ 6ae~l~ty 6o~ handl~ng 6~om ouA 6ae~l~ty 
will be ela~~~6~ed unde~ the above ~h~pp~ng name. 

Thank. You, 

John A. Ox6o~d 
Plant Manage~ 
KoppeM Company INe. 

. , '\ ~'. (' . 
lJ \_: ~.~ (.= u 

" I' ,"':'" 

l:~;·Jt) 

\ , ..... . 
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i~ CHEM-SECURITY SYSTEMS, INC. 
~ X .. '0 P.o. Box 1269 • Portland, Oregon 97207·1269· (503) 223·1912 

CSSI 

November 20, 1985 

Jordan M. Dern 
Manager Environmental Reg. Program 
Koppers Company, Inc. 
901 Koppers Building 
Pittsburg, Pennsylvania 15219 

Re: Waste Profile Number D23758 (copy attached) 

Dear Mr. Dern: 

e 
/v' U-- S..-- I 

., " 

o ~ ,:~! •. : L:· ' ~ '.~ 'J ,) 

•• ~. ~ .' i r 
." .• ~ • .: , i '._ • . 

Confirming our conversation of today's date, regarding the referenced profile 
sheet, phenolics would be up to 10,000 ppm and should be so indicated in Section 
C and E of the profile. The phenolics are all allkylated phenols. There are no 
halogenated phenols in the material. 

Sincerely, 

CHEM-SECURITY SYSTEMS, INC. 

~
/ /, 4 

/~.d'.-,"" ____ ... 
l<J:iam Van Dyke 

District Sales Manager 

WVD:lh 
Enclosure 
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, .... 

,=,,' --JI D./23 7 5 8 TSDR. __ --'" _____ _ 

" GENERAL INFORMATION ..... " 
,/ 

TRANSPQRTER: .... 1 _:b.&...;..-=f,~c::..=-' _d-t--.;;...;......;-k-c..;;;...;;._--,,-_' --'-..-...:.....;;>.. __ ---' 

th~'J f2~ 
q 72-2.1 

TRANSPORTERPHONE:'L-_______________ ~ 

GENERATORUSEPA 1.0: ,0,. ,D, 0 ,~ ';'l ,i ,3 ,"I,'S ,S7i , 

LAYERS... 
o MULTILAYERED' c. FREEUaUIDS' 

COLOR '. ,_ .. 
ODOR DNONE PHYSICAL STATE.@. 70'F 

o STRONG 

OESCRIBE~J4ti 
o SOLID i:l SEMI:SOLID 

oBI.LAYERED ~NO' 
.:: .. ," o L1aUID 0 POWDER, . ~SINGLE PHASED VOLUME , '. ;', '/", '" .. ~.I':. 

'P'H' 0;.2.·.·':0· .7.1 •. 10" 
• ..- .. ~, >,.;.,.~d"' .• ~ . ,f.'~... .J 

o 1.3.1.4. 

; ~~. ~tj ~~ .. ~.:::~~:.~~ ·[J~)1~.1·~·~2:5_.· 
SPECIFIC 0<'·8 
GRAVITY 

"r' "0.8'1.0. . 0 ~.5".7 
.'. . ,. ' ... ) 

.0.4.1:6.9 '~/~-;[]>:I2.s' .. ,. &J 1.1-.t.2 0> 1.7 
""::<'.}~t~·, .. :~,.,,~. ~ ··.~r'· ',' ".l, 

gj 7'" 'OEXACT~ '. ':.'0 w6r' L-J 

C CHEMICAL COMPOsmON (TOTALS MUST ADD TO 1.09~.) _.. -. 

. __ . --:::CE-.a.t..;:'e:;.J;o"",· $='9~··L=··.'=···'_,'·_··_· ~'_'.' __ . _' ...;.:_'_'.' ...;.:._. _ .. _ •.•. __ ._. '·-,flo·/ 001'/, 

<---..;~~ ...... ·t j-Q......=.::. ~~;,\_. ";.;.....' ,--".f ..;,..;,.,.;..:... ... .;...;.' • ...;,-• ...;.;,.;" ._. ~.;.;....yl..:..-0 ...;J,qI-rO~O~~ 
. ~.,.SorP:,'-JI\""\ ~: .. ~'-:-,' _', '-' , ~·~---""'--·>---:.-'4'1-:-. -:'.! :,0 -22,% 

">';'.~~.'" )'.:" ... ; .. ~ 

o METAL;S ~ TOTAL.(PPM) '.' 0 EPA EXTRACTION PROCEDURE (mg/~ 
ARSENIC (As) " 0."2 J ..•. '1. . SELENIU~ (Se)! . 0, II 

',:.!.' ," ,1." , ..•• J ,".. 

BARIUM(04)·'·J'. ;'L. .' T SILVER'(Ag) ,"0, (:3 
.' ·"··f ."." .. ',' '.1.' . 

CADMIUM~Cd) 0; o'l ',Cj COPPER (Cu) • 
CHROMIUM (C,) O. '(3 , NICKEL (Ni) 

t.iEfiCUR.Y(Hg)~:.',<O.oo~ .' ZINC (Zn),.> (:"2rO;· >.~ 

'1 

'r 
J 

<2.' 19";'~" . '·THALLlUM(T/1~ ... 1 _'~_:"'_"_.'_';"_: ____ -'.J 
~I--...;.;..;~--------...;.;..;---------...;.;..;--~-------~~ ~ ______ ~,% 

.~.:;:~:; ";:".:~'.>. ,',.)-
~ ____ ~~ __ ~ ____ ~ _____ .;..:... ______ ~ ____ ~~.! LI.;.;.;.. ____ ~(A 

LEAD (Pb) 
.!,:.-'-.'-

'"-____________________________________ ----' L-____ --"'/' CHROMIUM·HEX (Cr + 6)1 . I, 

·~-.:1;1.r.-,:_;~,..·,·1~~:.~·";, J.t.'_: .. ! .:, •. ;....... •• ,,"":' ·.;.·~::·;":I ;.:.,.~; ... ,. ~,,\'l·. 
"" .' .-' ~. .. . . ,., 1-' ___ ~I% E OTHER COMPONENTS.;;iOTAL (PPM)., , .. 

. . 
,----,'h",,' ,-,U::.·.:;~=-______ -,-,: i":"':· . " PCB'S' .' ....... : .. ..;.., _It_O ___ ----' '--____________________________________ --', :1 L _. ____ ---','/0 CYANIDES 

'2- ","if/a .,:-, .' "-'FiPHENOLlCS .• ;,··!-I'-f-:--· 
.. ~~~~~~~~~ ........................ ~'.'~ .... ~M SULFIDES 

F SHIPPING INFORMATION HAZARDOUS CHARACTERlSTI~; .' . .t2"~'\:,L~1· \\' 
O.O.T. HAZARDOUS MATERIAL? ~ YES' 0 NO REACTIVITY: ~ NONE 0 PYRO BI - b SHOCK ~~NS;T;~E \ 

PROPER SHIPPlNGNAMEICrCOSO~. ~ ~I o EXPLOSIVE . oWATE Aj C Iv~~~~19B5 .IIV 

HAZARD CLASs~ky1f! "Ie, 1::0. tHA ",:5 , Fr.6.' , ?THER HAZARDOUS C~ARACTERISTlCS:' .' l\~ 
M~~OD O;~~~I~~~~~::;:.O~UL~ L~au;~ ,.... '.< "i_:~ BU~~·SCl&.!~.::;;·.:' ·.~NONE ;." ,<:" ·'·~.'·;t:O:~OIO~ ~ 7.\. .. JfJ\OLQGlCAL~'~'~:) 

.,~~:~:~;"~~,,~~tii.;i;~~~~~~~' ~;.~.· .. ~., .. USrfE'~p'·A:;H';~RrDO.~.·~U\S:.tip; .. ~.::)~i .•. ·~.oS.~ .. TE,;.oY,·~,: .. S,:,~, ..•.• ·.·I¢; •. '.·.'.·,-.·.: .• ,.-."'b.·.·,· ., .. ,E .. N .. :.~.~.·.: .• I' .• : •.. ~ .. · .• , ....• ~.' .. ~.:.(.;; •.• , .... : .• ,' •. , •.•... '.',:':'.':,.,;.' ...... :, ......... '_ •...•• ...; •.•. :_ .. -...;J .' '. ,:,;;;·:,\~::;~);;';i::;·':::'.'.~I::··:::, . ."',),j:~~~~~,: ,~;:,:: .;~;':.'~~,~:"'>::< c ...... vu ~~ ~ ~ . . • _;", '!', 

PElt 0 ONE TIME 0 WEEK [] MONTH. STATE HAZAR~S WASTE? [] YES . ~ NQ.!L .. \.,..... . ... ~ 
,~l~~;'~~~~:·:::Et~~~~t~~ ;:':::. '0~ c~/"\;~,:~,"Ei;\:::::;'" . ;." .. ,., \;:::~~J~E(S~~~~J:)~~~r·:~~~t.~.,.-~;0:.~ -.J ,'. 

H SPECIAL· HAND~ING INFORMATION --I:!:!::!!! ... ~~.s--.~~_.b.;A."""-bl..n-.Ct'Jt.;· ~F-~q:[r.t:{.i t-C-1/~"U' ,,~ •• .::!! ........ ~ •. n..D!!~4\-~ ..... ~"..-;3~~A:t5...~'~~··:,-:..I!:'~ 1..1.A!':;t'1:L...1:.... ,...!....:~'J~t JtII1U:.,." .... ~'.:t:J -I-.t,j-~.:.....:!.:. ~~ • .s. C::J.:-.,.-__ . 

pl...d-.jt...Jj-hr~ .~---. "~<ye ""~ .'., r f. / 

,," , :'. 

I HEREBY CERTIFY THAT ALL ;lNFPRM>\TION .sUBMIITED IN THIS AND ALL AITACHED OOCUMENTS IS COMPLETE AND ACCURATE, AND THAT ALL KNOWN OR . 
SUSPECTED HAZARDS HAVE'BEEili DISCLOSED. : . . '.;.' /. " ". 

AU!H7f';''''''R~- ". " .": ?~.;;;, /Z.7:'~~" DA~_ J.;~; 
;~~ _I?B~:tJ~ ,,' lZ"'" I N ... ' 'B_;' ;' "/ "i'." 
ff . 7··.· 
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," I 1 I I I ~ (1-5) 
(00 :\OT USE 

FOR'! A: GENERAL FACILITY I:\"FORW\TIO~ 

Company Name: Koppers Company, Inc . 
. Dh-ision/Subsidiarv Organic Materials Grollp 
Facili ty Name: "-~N:=o.Qr~th~w::"::e::"'s-::t=T~e ('"::..:,n:.:i:.:n=l-:;""l::::.;:..:::.:.:J.::....--------

Address: 7540 N W. St. St. Hel"~a R~~1 
No. Street 

Portlarvl, Oregon 97229 
City State Zip Code 

Name of Person Completing Fom: __ P_a_u_l_W_._G_u_t·_1. ______ _ 

Position: Plant Superintende~t 

Phone Number: -.).(_5_0_3~) __ 2_a_()_·_1_6~_' 1_" ____________ _ 

1. Year Facility Opened ............................................... 19 l2.J&J (10-11) 

2. Primary SIC Code ~ . ~ ................................................ 1218 It In I (12-~5) 

3. Estimate the total arnOtnts of process ",astes (excluding wastes 
sold fo!.: us~) generated.by th~s fac:ility during 19i8: No waste generated in 1%8. 
US.c O~LY TO~S IF POSSIBLE - rIght Justify response , 
. thousand gallons ................ I I I J I 1 I I I .1 (16-24) 

hundred tons .................... J I I I I ·1 (25-32) 

thousand cubic yards ............ I I I ·1 I 1 I I '( 33-41) 

4. Estimate (in whole percents) how these process was~es 
generated in 1978 were disposed of: 

in landfill .....••......•...............••.•.• 1'--'--"---J1 (42-44) 

in pit/pond/lagoon ........................... I I I I (45-4 i) 

in deep well .....•.•............•.......•...• 1 .... -,-~I (48-50) 

incinerated .................................. J 

reprocessed/recycled' •...•...•......•...••.... I 

e\Tapora ted ..........•.............. eo • • • • • • • •• I 

't.II'l.1\:IlOl-wn •••••••••••••••••••••••••••••••••••••• I 
other (Specify _______ ---') •...••.••. 1 

I I I (51-53) 

r r (54-56) 

I I I (57-59.) 

I J (60-62.) 

I I I (63-65') 

:>. \\bat is the total nunber of kna.-.n sites (including disposal on the 
property where this faci~ity is located as one site) t.:'1at have been 
used ;~~ the disposal 0= process wastes from this facility since 
1950?:--~.··~.: ...............•...........•.........................•.... I 11 21(66-68) 

Ea,fPLETE O:\E FORM "B" FOR E.\Gi OF 1HE SITESI 

6. Have any of the process Kastes generated at this facility been 
ha:lled (removed) from t~is facility for disposal? (Yes=l; no=2) ........ 121 (69) 

... 
I • 

.) , 

9. 
,.J. 

I IF YES, Ca·1PLETE FO~\1 "e" I 
Do vou know the disDosal site locations of al1 OI :he 'Jrocess ","aste 
hauled from your facility since 1930? (Yes=l; no::) .: ................... l2J (70) 

IF !\u, CmfPLETE O:\c FJIt·1 liD" FOR E-\CH FIR.'1 OR CC~~-",CTO"' 
1,".110 TOOK \';'-\sTE TO A..'\ l]\-::--:C!.\:\ LOC'-\TIO~ 

r_~_.;c..,. ... t.., Cl"'''''';~-'''' ""';:l-"'" ,...:=1,..... ..... ~;::: ' ... ~r1 ~f' 1_+ ~ ... ~ ...... - ~-"".., .. o~1""I , • .:;),_ ......... .;..) '-i.e ''''''_~""",'-='::- ....... _~ ._!"" .. __ enl.o_\"';' L.: la .... O_~ .. 2._ ... _a ... __ '- ... '- .,._aI" • 

or f3.cility reCOTG.s s~~lie:i C:1 t..~is a.."1d o:her fo;.-:-:-..5 ......•....... " .. 19~ (71-72) 

SDec:i:f" the earlies~ \'e:::.r :-e::>resen:ed bv iTlfor..at:':;: ::-c::; e;T7!)"lo\"ee ..." ... ~ -
:~''''''ledCTe c::',....,'""\ll·ed c ..... '-~- ~"'c' o·1-, c r ~,","-C:: lC161~61 (73 -4) &~.l~I'" ~ -~r' .1. ... a ..... ~ I,..Wl \".1._ ..... '_~~._ ••••••••••••••••••••••••••• -~ -I 
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FO;~.\ B: nI~~~lI!0:~l"~'JiU~_';.~ ___________ , 
CO:·1PL!:j'E l1IIS l<:I-~·1 rei;;: ::\'iTY SIT:: (1\C:LlmI~:C 11!E LCC·\Tln'·J 
TIllS L\CILITY AS C\E SITE) llSlD PJ!~ 'lllE l)l~;I'()S:\L OF I':~CC!':SS 
\\'ASTES CJ::";i:R\Tr~D 51' TillS ?AC11.ITY SI\CE E)50. "-------------_._-.. - .. _ .... _-----------------' 

Company Name: Ko p pers Comp;~nJ, _I_n_c_. _____ ---l[l..:...j~\L.;. ;'-"c:~i..l...c~n'_'_/_'C;CL.i! '-'I-,~<: .J.Jj ("'-l~ j :1 n' Or g.<1I1 i c Ma ter ia 1 "l G ra d .• 

Facility ;.i3.J':'lC: 
~arre of Si te: . 
Address of Site: 

Northwest Terminal 
Gasco Property ______________________________ ___ 
7540 N.W. St. Helens RORd 
no. street 

Por::land, Oregon 97229 
city state :ip code 

Narre of o..mer (""hile used by facility): N.W. NatlH-!ll r..1S Go. 

Address: 7540 N.\·J. St :b1~rl9 RO'ld 
no~ street 

Portland, Oregon 9722) 
city st:lte zip cOde 

Current o..mer 
Address: 

(if different from above) : 
----------------------~ 

1. 
2. 

3. 

4. 
S. 

6. 

'. . 

7. 

8. 

no. street 

city s ta te :ip cCJc 

Location (1= the proper:y on \~'hich facility is 10c:1ted; 2= off-site) ..... UJ (10) 
o.mership at tix or use (J:= CC::lp:my m-TIcrsh i p; 2=pri vate but not 
company o .... TIcrship) 3=pt.6lic o\;ncrship: ~l=doIl' t kI10\':) ..•..••••••• : .••••••• Well) 
Current status (1= closed; 2= still in use; 9=don't knOl';) ............... Ll.J (12) 

IF CLOSED, sp2ciry YC:lr closed ............................ E~l.§~ (13-14) 
Year first used for process \,'~stc from l:his f:lCility ................ E1.il..2J (15-16) 
Year last used for process h'astc fror.l this facility (enter "79" if 
still in use) ....................................................... 19~ (17-18) 
Total amot.L'1t of process waste frem this facility disposed at site: See note. 
USE TG<S O\LY I:: POSSIBLE: thousand gallons ............ I I I , I I I , I (19-26) 
Ri:;ht justi~y response hundred tons .................. I I , I LJ.!JJU C2i-33) 

thousand cubic Y;:Irds ........ I I , I LJ'I I t (34-41) 
Specify typc(s) of disposal Jrethod(s) used 2.t si te ~d .... 'hcthcr Dc·thoa 
is still in use (l=currcntly in use; 2=no longer in use; 3=never used; 
9=don't mo .... ·) 

laridfill, mc:10 industrial .... ·2Ste ......... . 
1::lI1dfill, nixed Ll1dt15tTi:11 .... ·2.5te ........ . 
landfill, drJr.tT.ed \,'aste ................. . 
landfill, municipal refuse co-disposed .. . 
pi ts/ponds/lagocns ...................... . 
deep .... ·ell injection ..................... . 
1 ;:Ind fa r::lin g ............................ . 
incineration ............................ . 
trea~"1lCnt (eg. neutrali:inG) ............. . 
reprocessing/rec)'cling .................. . 
other- (S?ecify) 

Users of this site (l=this faci 1 i t\'; 2=this f-ac-l"'-" l;-i:-:t-Y-;:..I-n"Td-o-t:"'h-e-Y'-c-c-:::n-~\· 
fJcili ~ie5 only; 3=this cOJi~);Jn)' :lnd ot:1c'rs; 9=don' t' kno,,') ............... . 

~ .. ' .. 
LIST ~~·SS :t\TI . .'J)D?£SS:='S OF OdER K.\O; .. ~ USERS BE LO\'-' 

N.W. Natural Gas Co: 
7900 N.W St. Helens Rd. 
Portland, Oregon 97229 

Note: Most of the waste was the result of. 
excavation during plant construction. 

LiJ (42) 
G.J (43) 
121 (44) 
t.2J (45) 
lJj (46) 
l1J (47) 
l2J (48) 
t2l (49) 
J3/ (SO)' 
~ (51) 
W (52) 

lIJ (53) 

I ~J [;:C) 
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FOR},l B: DISPOSAL SITE I~FO_TIO:i 
r l>:.\L a I I I I ,. I I I I (1-8) 

., (00 :\0T USE) 

CO~fPLETE THIS FOR\l FOR EVERY SITE (r\CLUDL,\G TIIE LCCATIO;.J OF 
TIllS FACILITY .AS O~"E SITE) USED PJR THE DISPOSAL OF PROCESS 
WASTES GENER.\TED BY TIllS FACILITY SI~CE 1950. 

Company Name: __ f~_o~p!,--)'~_r_s_C_o_n...:.lp_:1,;...~ly~,:....-::I:.-n_c_. _____ ..... D ..... h .... ·i;.....;c:: ..... i .... c'-'-T)_!s..u.l ...... j~;..;;:c:: ....... j c'-I.i aryOrganic Materials Group 
Facility Name: Northwest Terminal 
Name of Site: Gasco Property 
Address of Site: 7540 N.W. St. Helens Rei. 

~~~~~~~~~~~--------------------no. street 

Portland, Oregon 97229 
city state zip code 

Name of Owner ( .... ·hile used by facility): N.W. Natural G,~s Co. 
Address: 7900 ILW. St. Helens Road 

no. street 

97229 Portland, Oregon 
zip cOde city state 

Current Owner (if different from above): 
Address: -----------------

1. 
2. 

3. 

4. 
5. 

6. 

7. 

8. 

no. street 

city state zip cOde 

Location (1= the property on ..... hich facility is located; 2= off-site) .•... l!J (10) 
CMnership at tire of use (1= cropany mmership; 2=private but not 
company a....nership) 3=public ownershi~ 9=don 't mo,,·) ......•...........••. Lu (11) 
Current status (1= closed; 2= still in use; 9=don ' t know) ............... tlJ (12) 

IF CLOSED, specify year closed ............................ 19lI.J..aJ (13-14) 
Year first used for process .... ·aste from this facility .....•.•......•. 19J.§JlJ (15-16) 
Year last used for process waste from this facility (enter "79" if 
still in use) ...............•..........•......................•...•. 19~ (17-18) 
Total amount of process waste from this facility disposed at site: 
USE TO:-JS O\"LY IF POSSIBLE: thousand gallons ............ I I I I , t J , 1(19-26) 
Right justify response htmdred tons ............•...•. I I , I I l 11 I (2i-33) 

thousand' cubic yards ........ I I I fi ~ I I I I (34-41) 
Specify type(s) of disposal Irethod(s) used at site and ..... hether met 0 

is still in use (l=currently in use; 2=no longer in use; 3=never used; 
9=don It know) 

landfill, mono industrial waste ••...•.... 
landfill, mixed in,dustrial .... ·aste ........ . 
landfill, drummed waste .........•......•. 
landfill, municipal refuse co-disposed ... 
pits/ponds/lagoons ...........•..•...•..•• 
deep ...... ell injection ..................... . 
1 a.rld fa TIn.in g ...••........•.•.•.•••..••••• 
incineration ............................. . 
treatment (eg. neutralizin2) .•..••...•..•. 
reprocessing/recycling ...............•... 
other (specify) 

Users of this site Cl=this facilit)·; 2=this f~ac-i~l~i~ty---an---dr-o~th-e-r---c-oillP---any 

facilities only; 3=this c0rIl?any and others; 9=donlt know) ............. . 
.... ..:.. ... . 

I LIST ?\.;'\1ES A.\1) ADDRESSES OF OlliER }0.;Ol'.~ USERS BELOW I 

l.!J (42) 
ll.J (43) . 
1l.J (44) 
l2..J (45) 
12.J (46) 
l2J (47) 
l2..J (48) 
t2J (49). 
l2....l (SO) 
tu (51) 
~ (52) 

L!J (53) 

W (80) 
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.' Com;any;\ame: :-<1(l1!. Company, Inc. 

I I I I l I JO-S) 
I.L".J :'\uT USc) 

Di \. i s i' on/ Sub s 1 (.11 a 1'>' _....:oo...;:r'-'"gl:..Ca-::-:n.::;.ic~M.::..a....;:t...:..e_r1:.:...· a,-l_s~G_ro_u ...... p __ 
Facility Name: Northwest Terminal 

Site ~ame: Gasco Property 

9. Components (or characteristics) of process ~aste {.on this facility 
disposed at. site: (l=present in waste; 2=not prese~t in waste; 
9=don't mow) 

FILL IN EVERY BLOCK SPACE 

Acid solutions, ~i th pH<="3 .............................................. :. I!J (10) 
pickling liquor ...........................•......................... 8 (11) 
metal plating ·,·;aste ................................................. ~ (12) 
circuit etchings .................................................... W (13) 
inorganic acid manu£" acture .......................................... ill (14) 
organic acid manufacture ............................................. t1J (15) 

Base solutions, with pH>12 ••..•••..•..••.•••.••.•••.•....••.•••••••.•.• L3J (16) 
caustic soda manufacture .....................................•.•.... ill (17) 
nylon and similar polymer ·generation ................ 1 ••••••••••••••• W (18) 
scniliber residual .................................................... W (19) 

Heavy metals & trace metals (bonded organically & inorganically) ........ ll..l (20) 
arsenic, selenium, antimony .......................................•. W (21) 
Il'lerc-ury .......•...........•........•...........•..•......•. ~ ........ W (22) 
iron, manganese, magnesium .......................................... l3J (23) 
zinc, cadmiun, copper, chromium (trivalent) .......................•. W (24) 
chromium (hexavalent) ............................................... W (25) 
lead ................................................................. ~ (26) 

Radioactive residues,»50pico curies(gram .............................. l2J (27) 
uranium residuals & residuals for UF6 recyclins ..................... W (28) 
lathanide series elements and rare earth salts ...................... W (29) 
phosphate slag ...................................................... W (30) 
thorit.I!Tl ... '; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I1.J (31) 
radium ........................................................ ~ ..... l1J (32) 
other alpha, beta ~ grur.ma emitters .................................. W (33) 

Organics .... ' ................................. (~~~ . ~~~~ '.). . . . . . . . . . . . . . . . .. l!J (34) 
insecticides & inter.nediates ......................................... llJ (35) 

'. . herbicides & intermediates .......................................... W (36) 
ftmgicides & intennediates .......................................... L!J (37) 
rodenticides & intennediates ..............................•......•.. llJ (38) 
halogenated aliphatics .............................................. W (39) 
halogenated aromatics ............................................... W (40) 
acrylates & latex e:ru1.sions ......................................... W (41) 
PCB/PBB 's ..................•................................ ' ........ l1J (42) 
amides, amines, iInides .............................................. 1..1.J (43) 
plastizers .......................................... ' ................. W (44) 
resins .............................................................. ~ (45) 
elastomers ......................... ~ ................................ W (46) 
solvents polar (except water) ...................................... l2..J (47) 
carbon tetrachloride ................................................. W (48) . 
trichloroethylene .......... ~ ......................................... ~ (49) 
other solvents nonpolar ............................................ l1J (50) 
solvents halogenated aliphatic ....................................... l1J (51) 
solvents halogenated aromatic ....................................... l1J (52) 
oi_l~. and oil sludges .......................................... ' ....... W (53) 
esters: and ethers ................................................... ~ (54) 
alcohols ...... ; ................................. :' .................... l..zJ (55) 
ketones & aldehydes .................................................. l.ZJ (56) 
dioxin.s ............................................................. ~ (57) 

Inorganics .............................................................. ~ (58) 
salts ............................................................... ~ (59) 

,::"ercaptans .......................................................... ~ (60) 
~1isc ..................................................................... llJ (61) 

pharmaceutical ",·;as tes ............................................... ~ (62) 
• i=' (6-) paInts q pIgments ........................ , .......................... tLJ '. .) 

catalysts (eg. \'a,'1aiitrn, platinum, pallacii:.....--::) ....................... lLJ (64) 
asbestos ............................. , .............................. ~ (65) 
shock sensitiye i,'astes (eg. nitrated tcl:.:e:-.es:. . .................... t=.J (66) 
air water reacth'e ',,'astes (eg. ?~, ahr..L""l'...."7. c:::oride) ............... !.U (67) 
h'astes \,'ith flash ~:i.l.t belm,- 1000 ? ... , .... , ................... ', ... lL.J (68) 
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One of the principle raw materials for the Northwest Terminal 
plant of Koppers Company, Organic Materials Group is coal tar and 
its derivatives. Coal tar is made up of the following constituents: 

~ ... -

Naptha 
Tar Aicds (phenols, cresol, etc.) 
Tar Bases (pyridine picoline, etc.) 
Naphthalene 
Phenanthrene and Anthracene 
Higher Boiling Oils 
Pitch 

Any or all of the above may be included in the plant waste. 
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. Cqrnpanv \amc: 
Di \'isi'on/Subs Hh~r:, 

KOPP. Company, Inc • 

Facili ty Name: 
Organic M~l tel.' i.ll~ :;rolll4.'-ll __ 
Northwest Terminal 

Site ~ame: Gasco Property 

9. Components (or characteristics) of process ~~ste frOM this facility 
disposed at. site: (l=present in waste; 2=not prese~t in waste; 
9=don I t knOW') 

"' .. . 
. -

FILL IN EVERY BLOCK SPACE 

Acid solutions, ~i th pH< 3 ................................................ lil (10) 
pickling liquor ..................................................... l.2J (11) 
metal plating y·;aste .................................................. L2J (12) 
circui t etchings .................................................... ~ (13) 
inorganic acid manufacture .......................................... l!J (14) 
organic acid manufacture ............................................. W (15) 

Base solutions, with pH>12 ................ ~ ............................ W (16) 
caustic soda manufacture ............................................ ~ (17) 
nylon and similar polymer generation ................................ ~ (18) 
scrubber residual ..............................................•..•. liJ (19) 

Heavy metals & trace metals (bonded organically & inorganically) ..•..... W (20) 
arsenic, selenitnn, antimony ......................................... l2J (21) , 
n1ercury ............................................................... GJ (22) . 
iron, manganese, magnesitnn .......................................... I.1..J (23) 
zinc, cadmium, copper, chromitnn (trivalent) ......................... GJ (24) 
chromium (hexavalent) .......•....................................... LlJ (25) 
lead ............................. ~ .................................. l1J (26) 

Radioactive residues,~50pico curies(~am .............................. ~ (27) 
uranitnn residuals & residuals for UF6 recycling ..................... t2J (28) 
lathanide series elements and rare earth salts ...................... ~ (29) 
phosphate slag ...................................................... ~ (30) 
thori tII1l ••• :......................................................... l1.J (31) 
radilII!1 .............................................................. ~ (32) 
other alpha, beta & ga..mm.a emitters .................................. W (33) 

Organics .......................................... (S.e.e. ,oy.e.r •• ,). . • • • • • • • • • •• t!J (34) 
insecticides & internediates ......................................... llJ (35) . _ 
herbicides & intermediates .......................................... I1.J (36) 
fungicides & intermediates ................. .. (~~~py~~.) ............. UJ (37) 
rodenticides & intennediates ........................................ ~ (38) 
halogenated aliphatics .............................................. W (39) 
halogenated aromatics ............................................... L2.J (40) 
acrylates & latex e:::rulsions ....................... .; ...............•. t3J (41) 
PCB/PEB's ............................................................ W (42) 
anti.des, arrli.nes, iInides .............................................. W (43) 
plastizers .......................................................... W (44) 
resins . ................................................. ~ ............ W (45) 
elastOIners .......................................................... W (46) 
solvents polar (except water) ...................................... W (47) 
carbontetrachloride ................................................. W (48) 
trichloroethylene ................................................... W (49) . 
other solvents nonpolar ............................................ l2J (50) 
solvents halogenated aliphatic ....................................... l1J (51) 
solvents halogenated aromatic ....................................... t1.J (52) 
oils and oil sludges ........................ . (p.e.e • • oY~r.·) ..••..•.•...• L.:r (53) 
es.::t'exs: and etl1ers ..................................... ~ ............. W (54) 
alcohols ........................................ :" ... ' ................ l.2.J (55) 
ketones & aldehydes .................................................. W (56) 
dioxins ............................................................. W (57) 

Inorganics .............................................................. W· (58) 
salts ............................................................... t2J (59) 
mercaptans .......................................................... L1...J (60) 

r-lisc ..................................................................... W(6l) 
pharmaceutical i,'astes ............................................... W (62) 

. &. (6-) palnts plgments ................................................... WI..) 
catalysts (eg. \'a,'1aii1Iil, platimnn, palladi:.=::) ....................... W (64) 
asbestos ............................................................ W (65) 
shock sensith'e i,'as:es (eg. nitrated tcLe::.es:: ..................... l.3J (66) 
air ,.,rater reacth-e i,'astes (eg. p 4, alt.r.i.~':.'. c:-.:'or:3.e) ............... W (67) 
h'astes id t.'-l :lash ~ci."1t belo,,; 1000 r ................................. L3J (68) 
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One of the principal raw materials for the Northwest Terminal 
plant of Koppers Company, Organic Materials Group, is coal tar 
and its derivatives. Coal tar is made u~ of the following 
constituents: 

Naptha 
Tar Acids (phenols, cresol, etc.) 
Tar Bases (pyridine picoline, etc.) 
Naph thalene 
Phenanthrene and Anthracene 
Higher Boiling Oils 
Pitch 

Any or all of the above may be included in the plant waste • 
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--Department of Environmental Quality--

Background: 

Over the last several years, a number of incidents have been reported 
across the U.S.A. of sites containing large quantities of uncontrolled 
hazardous wastes (in drums, barrels, pits, ponds, lagoons, or landfills) 
posing threats to human health or the environment (Love Canal in New York, 
Valley of the Drums in Kentucky, etc.). With the exception of Oregon's 
experience with the abandonment of pesticide manufacturing wastes at Alkali 
Lake (60 miles north at Lakeview) in the early 1970's, it has been assumed 
that no such sites exist in Oregon. This assumption is in large part due 
to Oregon's low level of industrialization; particularly in the petroleum 
and chemical industries. One also needs to recognize that prior to the 
late 1960's much industrial waste was discharged to Oregon's public waters, 
rather than handled in some other manner such as land disposal or treatment 
for reuse. 

Study Outline: 

During discussions with Region X staff of the Environmental Protection 
Agency (EPA) last summer, however, it was concluded that some effort 
should be devoted toward verifying this assumption. Having to rely. 
primarily on existing manpower to conduct such a study, the following 
limited efforts were initiated: ' '. 

1. Internal staff discussions designed to identify defunct and exis~ing 
industries or disposal sites likely to have generated, or which:-'". 
currently generate or contain hazardous wastes. 

2. Selection and evaluation of candidate companies within specific 
industrial categories based on raw materials used, manufactoring 
processes employed and likely wastes produced. (During these initial 
discussions, three major industrial categories were eliminated from 
further consideration - (I) sawmill and plywood plants; (2) pulp 
and paper plants; and (3) urea and phenol formaldehyde resin 
plants - because of the Department's historical knowledge of these 
industrial categories and the Department's continuing program of 
routine air, water and/or solid waste compliance inspections). 

3. Mailing a questionnaire to each of Oregon's 36 County Health 
Departments soliciting information from their staffs and/or files on 
uncontrolled (abandoned) hazardous waste disposal sites (of the seven 
responses received, no new uncontrolled hazardous waste sites were 
brought to our attention). 

4. Nuclear wastes as a class of wastes were not considered since 
re;:;ponnihlity for their propp[ m'-ln<l,]emcnt rN;t with the st.3te lIealth 
Ilivi:dllll. \(,I"i.11 i(lll 1\111\ Inj :;,'('1.1'111, Illit DI'\). 
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Results: 

This effort has resulted in 38 sites being ivestigated. Appendix 1 
contains specific information on 36 investigations including a description 
of the type of investigation conducted (i.e., file search, site visit, 
sample collection). Two investigations documented incorrect initi31 
information (Pope & Talbot, Wauna turned out to be Koppers, Wauna: Giles 
Lake industrial area was combined with Doane Lake Study Area). Please 
note when reviewing Appendix I that information on quantities was 
inq~uded only when we could document said information. 

As stated earlier, the purpose of this survey was to locate any large 
quantities of uncontrolled hazardous wastes that may pose a threat to 
public health or to the environment. To date, the survey has not uncovered 
any large quantities of uncontrolled hazardous wastes that present an 
immediate threat to public health or the environment. What the survey 
is providing us with, however, is an opportunity to review some existing 
and historical disposal practices in the light of today's knowledge of 
hazardous materialS/hazardous wastes. As the survey and evaluations 
continue, the practical effect will be to improve current management/ 
disposal practices to avoid any long-term threat to public health or the 
environment that may otherwise have been allowed to occur. 

In evaluating each of the 36 sites, the Department considered things such 
as types and quantities of waste; degroe of hazard; degree of persistence; 
type of disposal method (i.e., disposal well, eVLlporu tive lagoon, disposCll 
trench, landfill, etc.) i soils and geology; surface and groundwater 
conditions; proximity to people and surrounding land uses (existing or 
potential). Based on the above criteria, the following conclusions have 
been reached: 

Thirteen (13) investigations have been closed. No imminent health 
hazard or environmental problem identified. 

Dant and Russell, North Plains 
Chevron Asphalt, Portland 
Pacific Carbide and Alloy Co., Portland 
Hercules, Inc., Portland 
J. H. Baxter and Co., Eugene 
L. D. MacFarland, Eugene 
John C. Taylor Lumber Sales, Sheridan 
Union Pacific Railroad, Hermiston 
Koppers, Wauna (Plant Closed) 
McCormick and Baxter, Portland' 
American Timber and Trading Company, Portland (Plant Closed) 
Alkali Lake Disposal Site, Lakeview (Site Closed) 
,T. II. n.l:<t0.r i\r)(l Cnmp,lIW, The O'-lll(~~; 

Three (3) inventiqC1tiol)8 have neen clotiec1 but permZlnent rt'cord of 
information n('cded. No inuninent hCZllth hi.l:'.i.lrd or environment.)l 
problem identified. 

Charles H. Lilly Company, Portland 
Nurnburg Scientific Company, Portland (Plant Closed) 
Wah Chang, Albany (Old Albany Landfill (Sito C10llcl<\) 

Coffin Butte Landfill and Roche Road Landfill Here used 
for cispos2.1 of pyrophor ic (3d=:- isn: tin]) :n=\t;~rials ft'C;;1 

\·iah-C:'anoi . 
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Two (2) investigations have been closed but may be reviewed by EPA as 
part of an industry-wide evaluation. 

Martin Marietta Aluminum Company, The Dalles 
Chempro, Portland 

Two (2) investigations have been closed but current on-site waste 
management practices need improvement. 

Perma Post Products, Hillsboro 
Allied Plating, Portland 

Nine (9) investigations are continuing. Insufficient information, 
including lack of existing monitoring data, preclude a final 
judgement being made. 

Nuway Oil, Portland 
Widing Transportation, Portland 
Stauffer Chemical, Portland 
United Chrome Products, Inc., Corvallis 
Miller Products, Portland (Plant Closed) 
Tektronix, Beaverton 
St. Johns Landfill, Portland 
Ace Galvanizing, Portland 
Crosby and Overton, Portland 

Seven (7) investigations are continuing as part of the Doane Lake Area 
Study. 

Rhone-Ponulenc, Portland 
Pennwalt, Portland 
N L Industries, Portland 
Koppers Company, Portland 
Industrial Air Products, Portland 
Gilmore Steel, Portland 
Northwest Natural Gas, Portland 

While this study was underway, the House Subcommittee on Oversight and 
Investigations, (chaired by Bob Eckhardt) published a survey 
of process waste (all waste-both hazardous and non-hazardous) disposal 
practices by the 53 largest domestic chemical companies. A review of that 
report determined that of the 21 sites listed, we were already 
investigating seven (7). These seven are: 

Chempro, Portland 
St. Johns Landfill, Portland (listed twice) 
Crosby anJ Overton, Portland 
C;I~~CO (N,)(-thwl':;t Ndtllr.ll G;18 Property), Portland 
1I"J"(;llll'~;, IIlC., Portland 
Stauffer, l'ortl.:llld (b/o ~)ites listed) 
Pennwalt, Portland. 
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Of the remaining 11 sites (1 chemical waste disposal site, 5 municipal 
landfills, 1 fertilizer plant and 4 resin manufacturing plants), the 
Department was familiar with all eleven and determined no additional effort 
was needed. With 3 sites being listed twice, the Department wus, 
therefore, either investigating or knowledgeable of all 21 sites listed 
in the Eckhardt report • 

. Future Action: 

As described, it can be seen that a 100 percent survey/study of Oregon 
industries or landfills was not completed. Additional effort either on
going or being discussed by DEQ/EPA-Region X are: 

1. EPA-Region X has contracted with Battelle Northwest to independently 
contact companies in Oregon to review their historical disposal 
practices. The Battelle Study is expected to be released in mid-March, 
1980. Depending on information generated, additional DEQ/EPA work 
may be needed. 

2. A public information campaign to solicit information directly from 
the public regarding knowledge they may have of uncontrolled or 
abandoned hazardous waste sites will be undertaken by EPA. 

3. Additional site visits of all companies within certain industrial 
categories will be undertaken where earlier only candidate companies 
were investigated. Industrial categories have not been identified 
at this time. 

4. A progress report to describe additional finding is planned for 
mid-June, 1980. 

For further information, please contact Richurd Reiter or Fred Bromfcld 
at 229-5913 (or 1-800-452-7213 toll free). If anyone has information on 
a site or sites they believe the Department should be investigating, please 
contact Richard Reiter or Fred Bromfeld at the numbers above or DEQ, 
Box 1760, Portland, Oregon 97207. 

RPR:slw 
HS0766 
2/14/80 
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'.,"':55 Type 

'Di~pusill 
Sit.: 
l0c.:Jt inn 

0n-site 

. :-: ;:. Hillcrest

l ',_'":--\ Pldin~, OR 

-I 
-._~ ~roces5ing - - - - -

~ ~ : '-.:,.!" n i d 

:: ~. '.,.; Frvnt 
,:--:land, CR 

off-site 
(S t. Juhns Land-
f i l 11 __ 
uti-site 

I i;·.r Ii rgton I Dis ~u sa lSi te) 

ufi-site 
I~:. Johns 
I dc.Jfi II) 

APPEtID I X Pa'Je _-'-__ of 23 

lIrICllrlT'IC~L:: ,:,~,·.,.';DOtlED) IIAZARDOUS IIP,STE OISPOSi\l SITE SURVEY 

TYPl' 
of 
Dispos<J1 \:"ste Quantity 

;. .... en t.Jch loro
;:-:cnO 1 ; 

Municipal 1~~:- I I~justrial 

fill ,5IuJ~e (10 
_____ ,_ ~~u~klo<:!d~) __ 

chemical ... as:" 
I and fill 

municipcl 
1 a",Jfi 11 

irCustrial 
s 1"dge (periodic 
shi p,,,ents as 
r:eeJed) 

;;rucess sludge 
c'-)n tara i nd ted 
•. ;!b oi 1 

Type 
of 
IlelZel .. d ($) 

organic toxic 
materials 

inJustrial 

Findill'J{$) 

I. tlo accumu 1 a
tion of un

contrulled 
cher'licals 
identified. 
2. S I ud'Je cur
rent�y b(!ing 
hauled to 
Ar I i ny ton 

1. Ilu ilccumu-
sludg~ con- latiun of un-
ta~inated with cuntrulled 
oi I cher.,icals un

s i tt,; 
2. Proce,s 
sludge di~l'{JseJ 

t')f dt St. Julll1~ 

I""dfi II 

Current 

Status 

110 imminent 
health hazard 
or env i ron
mental problems 
identified. Un-
con t ro I I cd $ i tc= 
inv<=stigation 
closed 

Type uf 

1'lVeSt i9.JliL.:n 

Fi Ie sedrch; 
tc= 1"1'11011" 
contact 

No i"""illent fi I..: search; 
hea I til lIazarJ te lephone 
uf ellviroll- C(JnverS..ltl\,.;n 

Ilfen tu i protJ' £::11,:;' 

iJ","l i fied. Un 
controlled ~ite 
i rlVe~ l i {J..J t i 011 

clu:...cJ 
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81!~, i rL'?'::' S 1', :;t! 

Di,p(}~.ll 

Site 
lOCd t ion 

r'acific C~r~iJe on-site 
& i,llo',o's Co. 
99,)1 ~f. ~...;r5t Av. 
Port12:lc!, :~~~, 

~~a;,uf~ct~rt:r of 
(;uiL.kii~e ar1j 

C..J 1-:: iL. L3 r bice 

1:,crC~'''5. Ir.c. off-site 
3~L6 ~.~ '(c0~ ~ve. 

C"::...J.~:,· ...:~ents 

.:,.: r :: .-: _ ~ " 

M'I'Et:D II 2 uf 23 ----

urlCOtlTl(lJLLED (flUMIDOtlED) t!AZI,pcrJI;S dt,SfE DISI'Osr,L SITE SUI\VEY 

Typ(' 
uf 
Disposal 

scttliny pond 

\/<)5te Quanti ty 

calciulII hydrate; 
c<) I c i UIII carbon
ate; cilrbon 
(10,000 cubic 
yards per year) 

contract with settleable 
Crosby & Overtor solids con-

taining resins, 
fatty "cids, 
wax, c'!lulsifrers 
and starch 

I 
I 

I 

TlV~ 

uf 
1;"ZMd (,) 

corro~ive 

I industrial 
s I ud9C 

Findinu{s) 

I. No acculllu
lation of un
controlled 
chemicals on
site. 
2. ~I.)ste lime 
s I udyes arc 
marl-.eted ,]s 
<)~ricultural 

soi I cond i
tioners. 

I. No aCCLJilIU-

nO i; O!r, i rll:::rlt 

hea I to r'3z~rJ 

or en\, i rc.rl

r.,~nt.;,.l ;,..rc..Llt!tl;s 
iJt::otifieJ. 
Ur:c"r, teu II ed 
!lite in'.e~~i

~.)tiur; (.lv'::led 

lation of un- h~.)ltn ~azarJ or 
controlleJ I en\. ire.!', ~rlt.31. 
ch"micals I flr"~ Ie: IJ""t ,-
on-site. Ii ii~J 0:,-~;tc. 
2. Industrial 2. L'c,~""tr011"J 
~Iudge dispo.eJ sit~ in'csti
of off-site via s3ti011 cl~~cJ. 

cuntract Hith 1 3 . E\.Ji .... 3til..,1l 

Crosby [, Overton L)f (r.:::,~) ~J:J 

0\ 1.-' r toJ r1 

t..1C i 1 i t i 125 

$~h~~ul~j. 

Type uf 

t n v e 5 t i U,.j t i , . r. 

f i It: SteCH cll ; 

site visit; 
sample 
collection 

fil" SCurcr.; 

t"l"phon<.! 
CUflvers.) t i u_: 
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D i ';>P(1<:;cl1 

Site 
Loc:> t it'n 

.1.- :::.: ... ter [. Co. ,utf-site 
c~ =~':2r Strt..:t!t Bcthel-:)ilneb~) 

E<';~-",_ )" la"dfill 

{'.-C.=..'.: ::rt:5erving 

L .:J ... ·..:Far l..Jlld 

(c :. s ~, 
~~: .:- .. ~, :9 t l 
E l "..:;:::: _ J ~I~\ 

off-site 
;,r1,in')tun dis
po::> a 1 site 

"ff-sitt:: 

un-site 

I\prEIJD I X Page _~3,--__ (I f 23 

UIICOllTIWLLED (I\OlllID01IED) 1i,\li\ROOliS WISTE OISrOSt,L SITE SlJRVEY 

Tyl''' 
(If 
Oi sposal 

municiral 
landfi 11 

chemical waste 
I andfi II 

contract with 
Roto-Rooter or 
other pumper 

liaste Type! 

Ilaste Quanti ty 

pentachloro
phenul; CleOSote 

(up to 25,000 
- ga Iluns per 

year) 

land spreading 
for dust control 

ppn tach 1 (Jro
pher,ul cuotar:!
inatec sludge 
(3Oco ~I.) I I cms 
per {ear) 

Tn'" 
01 

lIaz"rj (s) 

organic toxic 
m<Jterials 

CJrganic tCJxic 
"aterial 

Filldiny{s) 

I. 110 accumu I a
tiun, of un
controllt::d 
cheillical on-site 
2. \lilS tes cur
rently disposed 
of at Arl ington 
o i SpOSil lSi te 

Cur relit 

Status _,', [i ~dt iOIl 

I. tiu i,,""i nt::nt 
h"a I th hazard 
ur cflV i rOn-

I 

k~r,_n,,1 

e,en ta I prob I e"'5 
identified un
site. 
2. Uncon nu \I eO 
::,j te investi-
gat iun clu,ed. 
3, Fullu\lu~ on 

I i I',~: .. i ell 

I 
I 
I 

Be the I-O"ne bo 
lilnJfill,JIld I 
Rotu-Ruoter con-\ 
trclct ,ctc"duleJ'j 

I. 110 accuOlu- I, tiel i"."illellt I~:C"~ ,ill 
lution of un- h~2.)rd or t::~- I i.,·t~r,;it:'.-J; 
ccHltrolled vin,JIlI1l~lItdl I~;:::: .. i~it_; 
chefllic.:Jl~ on- PI0l"t:f1I~ ~':"':; i~ 
:.ite. iJentified. I(.· .. ;':,;:tjull 

2. tlc~1 i'JiLle ~. Uncontrolled I 
levels of pentJ- ~1(e--1llvl.!~ti- ...-.. 
c.hlur r Jpheflu) in ':.l~tt;url cl{.J~l:d. 

':.(.Ji I and ~urf<.tcej 
runoff 'w/dtcr 
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UIICUIITHOLLEO (APAIIOUt/EO) IIf1ZlI«GGUS \':·SE D I SFOcf·L 5 I TE ~UIWEY 

J(,h~ C. TayTur 
Lcr'~ber S~lc5,lnc. 

(:ba Sh<!ri.iCln 
Pr~s':>L.:rt: Tf-eated 

Ll'" [)" r) 
R(·c~ Cr",,1-- Rd. 
off of 5u~i~eo~ 
Ihi)' 18 
SI,erid.:ln, OR 

Oi'>I'''5al 
Site 
Locatiull 

Type 
of 
Disposal 

\I.:lote TYl'e/ 

Ililste QU<1nrity 
I 

T'(~" 
ot 

l'iaZdrl!(s) 

on-site stora,]c in 
drums 

--------

pen tach loro- I 
phenu~; creosote; 
arSenIc, co~per I 
and dllllJlOn i UJII 

salts 
(15-55 'Jallon 
drullis per year) 

uff-site chemicall'laste same as above 
,\,-1 ill9ton dis- landfi II 
~u5al site i 

~7f~s~t: - - - - :?~n~-I~ ;t-t~i~ r-s: ll: ;s-a;0~e-1 
Kel so, t IlIle 
Washingloll 

urga:lic i!r.d 
ir.organic 
tu . .-:ic :-ateri
at 5 

Findin'J(~) 

I. No accumu
lation of un
contro lied 
chemicals on
site. 
2. D r umn,,,d I·,as te 
shipp"d to 
Art ington dis
posa lsi te or 
firm in Ke I 50 , 

I '.·,i.Jsh i n9 ton, 

I 
I 

Stdtu~ 

I. rlo i:-r.dint::nt 
health r,.:>zarJ 

Type of 

Invcstig.:ltiur. 

fi Ie search; 
telephone 

or en'.'i runl.ental conver:.ation 
probl e .. :l iL!enti-
fiedun-~itt!. 

2. UncontrulleJ 
!) itt:: in .t':l.t i
gatil..,n .:.lu';)cli. 
3. R",fe,-",nc" to 
Kelsu, 'nrZ1~hin~to I 

sit" r",t",rr~eJ 

to Eh;. 

J.~f. E~xter & Co. on-site 
E"s~ uf City 

acci denta I 
~pillagc 

pentad,loro
pheno I; 
creosol" 

or9ani~ ~u,ic no accumulation No ir1i:'lincnt fi 1e scarell; 

The D.:lli ,,5, OR 

\",~loJ prc:st:!(vi ng 

i1l~t"ri,.Js uf uncontroll"d /l"alth h.3L..1rJ telephollc 
Ch~lllic~1 on-site llr ~rlvirDI1:!,~Jltal convt::r~ati0G 

pr0b I ",,':, 
identificJ. 
Uncon tru II "J 
site invcsti-
9atiull .:10s"J. 
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S!lSifll'55 Type 

U i ~rJfJ5.11 
Site 
Loca t ion 

Lnion Pacific on-site 
F.a i I rOo:Jd 
I,inkl" Rail Yanh 
Lenqj ~tOIl, OR 

railroad switch
;n~ ..:lnJ III.:linten
aoce Y.Jrd 

~~C~pers, \tJauna 
:...'"Julla, OR 

on-s i te 

f.PPE:IDIX Pag" --,5~ __ uf 23 

utlCUrnrWLLED (I\UI\JIDOIIED) l~t'Z'~KOi)IJS \If,S rE ul cPDSr·L SITE ~IJP.VEY 

Type 
of 
Disposal 

land spreadin~ 

I iquid waste 
recycled 

IJaste fype/ I TYI'" 
of 

I/ .. q" (luJntity lIazard(,) 

\/;)5 te 0 i I 
(80,000 gallons 
per year) 

flentachloro
pheno I; 
creosote; 
cupper, chru"'e, 
dnd ar~enic 
sa Its 

industrial 
slud~e 

organic and 
inor~anic 
tox i c 
muterials 

I. ~;.J accu:'IU
lotion of un
controlled 
ch",nicals on
s j ~e. 

2. Land spread
ling G f v,a ~ te 0 i I 
IJiscof'tinued in 

I'''' 
11 • PI a,n perma

I ""'ntlv c;usc:d 
lin 1962. 
i 2. Fen:.:r site 
t ' .... vl .. p,Jr t uf 
I CC0'.,·n Z" Iler-

I 
~~d' ,)Jp"r mi II 
5 I tL' . 

Current 

Status In· ... est ig..Jt i ..... r. 

110 in,"inent fi Ie ~edrch; 
health hazard or ~ite vi~it 

env i ronmen ta I l 
problems identi-
fied. Uncontrol 
led si·te investir 
~ation clo~cd I 

l. No in.ni nen t t" lephune 
health hazard or conversatic~ 
environmental 
problems 
i den t i f i "d . 
Uncuntrolled 
~ i te i nvt.! s t i -
gation closeJ. 
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,. ~ , ,-' / Di~pusal 

Site 
LOCd t ion 

~cC~r:~i~k. 2no uff-site 
BaA:er Arlingtun 
69C:: ~L EJ9t:~iJ ter d i spos.] lsi te 
Str~-::::t 

Pcrtl.JnJ, OR 

,- CC.J. 

.... ' c .. ·.,". ; '':; >,.) 
: .... ;:.. ';E C0iL·t;ic.1 

.: : .~,'"'.d. -::=-. 

on-site 

Page ~6 ______ of 23 

UflcmnROLLED (1I8MIOO:;<:D) ".',::·'::.5 ~.,;STE DISPOSIIL SITE SURVEY 

Type 
or 
OispuS<J1 

che,,, i ca I I·,as te 
I anJf ill 

di sposal wells 

\Jaste lll''-''H1~ i t. '~~,lrd (s) 

Pl'ntachlor~- ~r~~nic and 
~)h~r101; cr~~- "'~r9anic 

sote; coprer, . :2~ic 

chronoe acd :>al:o'; .-..3~eriaI5 
bar i c ac i ~; 
isupro?yl e:'~C 

liquid buto",; 

1

·""ntachIO'c,
~lle"o I; c--=~ 

sot~; co;:::;'.;r, 

I chrurle a ;-,~ 
arsenic $c:.l:~ 

:. ... gdnic and 
i;'0r::1 dni c 
:S,· i c 

-3 ter i a' 5 

Findin'l(s) 

I. No accumu
lations of un
controlled 
chemicals on
site. 
2. \lastes cur
rently hauled 
to Ar Ii nyton 
d i ~I'0sa lsi teo 

I. Plant oper
ated from 1962-
1970. 
2. Plant dis
pused uf liquid 
wast"s into dis
pusal \Veils. 
3. Furmer plant 
site IlU~J unJcr 
\-Jdn .. :hou~e \:-.li til 
an address "f 
65 I 0 Cu 1","" i u 
Blvd. 

Current lype uf 

Investiyatiun 

No heal th fi Ie ~earc"; 
hazdrd or envi- telepll"ne 
ronl<lenta I conversat ion 
problem identi-
f ied. Un-
contrulled site 
investiyatiun 
clos"d 

I. tlo illllilinent 
heal th h.nard 

te lephon" 
conversation; 

ur envirorHI.cntal site visit; 
probl","s idt:nti- ;'''"'PI" 
fieu. Un- collectiun 
cuntrulled ,ite 
inve~t i~..Jtjuri 
closeu 
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,\i"a1 i Lake 
~C ,:-.j Je~ north 

Gf ~al..evie". OR 

c r: c 1 i cal \:Ja S t e 
l.o·~ f i I I 

i 

OJ,:> 11l)S~11 
S i (,' 
Local ion 

0[1-$ i te 

UtICO/HROLl E [l 

Type 
of 
Dispos<11 

. I 
shallow d I 'rosa 11 

trenches 

r <1 gc -.!.7 ___ () f __ 2-'3'--__ 

",',:::O~~L'S II,\STE DISPOSAL SITE SURVEY 

r~sid~e frc: 
t~.t: r;.3r.:Jf.:c~\....::-c i 
of re5:icj':e~, I' 

pri r '3ril,' ~'~'~'.I 
(23 .50C)-55 
galle ... Sf'_'""S:1 

nf':)anic toxic 
r·.:>teriah 

FiflJing(s) 

1 . All Jrums 
werle bur i cd 
under state 
su~,ervis ion in 
Nov-Dec. 1976. 
2. l\~ice il year 
ilIOn i tor i ny on 
and uff-s i te is 
cant i nui n9 by 
DEQ. 
3. Si te current
ly OImed by 
Statt.: ,)f Oregon. 
4. Th is wa!> a 
(Jnt: t j me cur

rective dhpos;]l 
prouraf'l. 

Cur relit 

S(.)tu> 

I.TI<iceaycal rile 
IIKJn i tur i JIg un l 
and off-!>i te coni 
tinuiny. 
2. No i mOl i ne II t 

hea 1 ttl h<lzard or I 

environmental I 
problettl ideltti
fied <It tid!> 
t illte. Un
contrull"d site 
invc~ti~.Jtiurl 
clos"J. 
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- -.. y-

Oisposdl 
S i tp 

LOCil t i 011 

Chari:, ~. ci Ily un-site 
Co. (: ... ;::::: r 
Proch .. .:.:':l :-:'.) 
7737 : .. ':. ";II;n'.l
\·.0 r t~, 
Pcrtl~r . ..:, -:, 

Cl,rl: t:'- c. ;.: ~ 

f t: r t i ; i .:.-: r ,,3 ",11 

~'e s t i -: : ,.; ~ 

uff-site 
i\rlinCltun di~
I'osal si te 

TYII" 
ot 
DhIlO~;)1 

concrete pit 
with approxi
mate dimensions 
of 150' by 6' 
by 5' dt!ep 

chelll i ca I "as te 
I andf ill 

DDT pO\-Jder 
(2000 Ib~) 
DDT liquid 
(200 galluns) 

J1I i see 11 aneouS 

qUdnti ties of 
chlurdane, 
lindane, 
kef thane, etc. 
as they IIlay 
have been 1,1 i xe..:! 
,d th DDT 
pruduc t 

llIi ~ce lliHleOuS 
dis con tin ue J 
pesticidt! 
produc ts 
(50,000 pounds) 

0r~3:;j=: 

tG,· i c 
-,:::e,..ja~s 

p (J ~J(~ {.I f 23 
----

I. One time 
disposal a~ a 

resul t of the 
ban on DDT. 
2_ Department 
uf Agr icul ture 
and Depa r tltien t 
of Envirun
:;',-,ntal QUdl i ty 
hJJ re v i l!vleJ 

I burial sitt! in 
,1977 . 

1
3. Current 
pesticidt! con-

I
' t.)'" ina ted 

~· .. .)s tes llre 
t :l.JU ied tu 

!
J\r-lin9tun Ji~
posal site. 

I 

-------------r---------------
Ct. r r t..;{, t 

StdtU-5 

I. Permdnt!n t 
r~curJ uf One 
tic',-, .disposal 
rle~d5" to Le 
created. 
2. th) i film i ne n t 

f,ealth hazard 
or t!flviromacntal 

prubl"",s identi
f i eJ. 
3. UncDntrolled 
:::.itt: invc!:lti-
9.J.t iun Clu!:Ied. 

lype of 

Invcstig3ri,_,! 

tile se.lrch; 
telt!phone 
cunVl!r~at iun 
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__________ r ________ -r-_1Jn(UIITROllED (r,UAIIDOIIED) t:;-Z;-":_ > I:: S fC ~1~PUS~l SITE SURVEY 

I Fi nd i n'l (s) 

Type 

·._---~er9 ~cien-

: : c -: (o'''pany 
>;~ 'I. 'Ji 11 iam~ 
:. _,""': 1 and, OR 

_ 5:"i~utor of 
c:cratory 

_ ::"' i ca 1 s 

Di~pq",al 

Site 
Location 

on-site 

I'tP" 
of 
Disposal 

fi lied in 
basement 

1/.15te Qu"nt i ~. 

fire da",ageJ 
laboratory 
chemicals 
(unknovll1 
quantity of 
chemicals rQt 
salvageable) 

...., i :=!ce 11 ~nel)u~ 
acids; cases; 
oxidizers; 
f 12--,~a~ 1 es; 
:yanide 

I . 
following major 
fire (196]) at
temp ts \.,ere made 
to salvage as 
"Iany chenlicals 
as possible. 
Remainder of 
chemicals were 

Iburied in base
"'ent a lon9 \.,i til 
choJrred remains 
L,f uui ldiny. 
Debris leveled & 
covered \-11 th 
d i r t. 

uf 23 

Status 

I. P"rmant:nt 
record of this 

T,pe (It 

fi 1" searcr,; 
te I"phune 

infurll,ation ne"d conversati0 r ,; 

to be created. 
2. /10 ilr'llinent 
hea 1 th hdzard or 
environmental 
"rob1cr.I~ identi
f i ed. Un
controlled 5 i te 
in\,L!~tiSJt ion 
clo~eJ. 

si te visi t 

NWT 003161 



,-~- -

:;.J;i1t·/ 

1;'/<) i IleSS Type 

Teledyne Wah 
Chdny 
Te kdyne 
InJu~tries. Inc. 
1600 Old Salem 
P.0~d 

,; 1 b.:.ny, OR 

.::..:sI111racturer of 
'·on-ferrous 
',e tCl I s 

":artin Marietta 
':'ludlinum CUa 
3313 West 2nd 
I~" Dalles, OR 

":..Jnufacturer of 
.J' UPl inurn 

Oi~po~..ll 

Sill' 
Loci) t i "" 

off-site 
Cof fin But te 
landf ill 

- - - - - - - -
off-site 
Roche Hoad 
land fill 

off-sit" Albany 
land fi II 

off-s i te 
Arl ington di 5-

posa lsi te 

on-site 

P a g" -l1u.OL-. __ u f _ ... 20-'3'--__ 

UIICUIITROLLED (1\IlIltIDOIIED) IIJ,U-PC')i;S 'If,S TE 0 I SPOSI\L SITE SUIWEY 

Typ" 
of 
DisposOlI 

municipal 
land fi II 

- - - - - - -
derolition 
landf ill 

municipal land
fi II (no., 
clost:d) 

chemical waste 
landf ill 

indus tr i a I 
I and fi II 

lJ~ste Type/ I Type 
of 

\/aste QUClnti ty jIlClzard(s) 

I 
stainless steel I pyrophoric 
I iners and : ",aterials; 
furnace shi"ld i 
wi th adhering I 
n,asses of zir- I reactive 
coniunt.and I naterials; 
magnes I um; I 
zirconiufll fines; 
metal chiorides'l 
chlorinator flaJ!Y1lable 
residues, filter

l 
,,-,aterials 

r"sidues and I 
used carbo- I 
column material5~ 
flammable 1 
liquids ! 

I 
! 

flat liners; CJrbon! 
blocks; sluJge I 
front air 
scrubbe rs 

industrial 
sludge 

Finding(s) 

I. tlo accumula
tion of uncon
trolled ch"mi
cals on-si teo 
2. Pyrophor i c, 
reactive Clnd 
f I alllfTlab Ie 
material dis
posed of in 
several area 
I.lJld fill s. 

Current 

Status 

I. Permanent 
record of off
site disposal 
information 
needs to be 
cr"ated. 
2. 110 inullinent 
health hazard 
or env i ronll",n ta I 
probleilis identi
fied. Un-

3. Excav.)tion of contrulled si te 
previously dis- investigation 
posed of materia closed. 
could resul t in 
spontaneous 
combustion or 
explosion. 

no accuillulation 
of uncontrolled 
chemicals On
site 

I. No hea I th 
haz'lrd or en
vi rOfl!iICn t.J I 
problem id~nti
fied on-~ite. 
2. Uncuntl'ul I~d 
si te investi
gation clo~ed • 
3. The aluillinunt 
industry a5 an 
induHrial 
category IfI'ly 
receive a furthe 
evaluation by 
EPA 

Type of 

fi Ie sear.:" 

fi It! 5t!arc:-'; 
teleph""e 
COn\ic!r~at j.:-
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WKOtITHOLlED (IIBArI[JOIIED) I\/Il/·P.(}OIJS IJ/\STE 0 I SPJ~:,L SITE SIJPVEY 

Che"'pro 
11535 ~l. Force St 
Port I ilnd, OR 

i ;: 51"I~d I 
I -,llP 

: L~)c.)tiun 

Type 
of 
Oispll~ill 

sludge Idgoon 

~ff-site chemical 
(P~sco, Washing- waste landfill 
~,~" ) 

Reprocessor of 
waste ui I toff-site 

i {,c r I i n9 to n 
!jis;Josal si tel 

Pern'dl'Ust Prodl.;cd 0n-~ite 
Con'I'any 
25600 sw Tualati~ 
Valley H",y 
Hillsboro, OR 

"f f-s i te 
"lOod preserving \Vancouv"r, 

\!.Jshington) 

chemical ,"aste 
landfill 

short-term 
holding/recircu
lation lagoon 

land long-term 
Istorage/ . 
j",viJpOratlOn 

j
'I<l<JQOU ____ _ 

metal containe 
recycl ing firm 

'./ils te Type/ 

,J"ste QU')flt i ty 

process sludge 
contaminated 
I'li th 0 i J 

oi Iy sludge 

oilysludye 

pentachl0ro
phenol; creo
sote; cOlJper, 
chrol"e and 
arsenic salts 

Type 
of 
Hazard(,,) 

, 
I Findi',g(s) 

I industrial I. t.u accuOlU-

~ 
sludge CO'1- larion of un-
ta.:'; na ted ," i th con t ro II ed 
oil ::"ef'licalson-sit 

I 
Z.OiJysludge 

,::urr<!ntly being 

'i' raulcd to 

uryanic .Jni.l 
inorgJflic 
tuxic 
rll..lte r i .:lIs 

;'rl inyton dis-
;:0 a sa I si te 

! 1. Nt,,} accumu-
1,lation of un
,controlled chem-

m~tal contJillers 
that contained 
copper, chrome 

icals id"nti fied 
2. Violations of 
state water pol
lution control 
f.:lei I i ties penni 
o.:currlng. 

and arsenic s.:l1t~ 

Current 

Statu~ 

! 
I. rio in.oi nent I fi I" search; 
hea I th hazard I tt: I "phone 
or environ~entaI,c0nveriation 

prall Ie';:' i 

identified. " 
2. Rett:r~nct! to 

Pasco. ~dshins- I 
ton site r~fcrrc~ 
to EPII fur ; 
fo II0I'luI'. 
3. Uncuntroll"J 
~ite inve-:,ti
U.Jtiun clo::.eJ. 

4. The ch"lilic.}1 
r",pruc""ing 
indu~try a~ an 
indu~tri,,1 

C.3t~Udry ,,' . .j)' 

recei." further 
EPI\ rev i e,.· 

i 

1. Nu i',11''; Ilt:nt II 

h"alth h.:l~arJ or 
envi rOrlrllenta I I 
problem~ iJenti-

1 
f i eJ . Uneo" t rul ~ 
led site imesti ' 
gation elu~eJ. 
2. Enforcement 
action being 
ini tiat",d to 
correct p",rlllit 
violations. 
3. Reference to 
Vancouver. WA 
container reeycl ng 
firm referred to EPII 
for fo I ()\ .... l!ll 
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, - I , , d ." l"I(OIHR"LL"O (\8\IJDO'IEO) 1'1\7\RQuLS \I'STE DISPOSl\l SITE SURVEY 

.:. / Dispo~c:ll Type I \Ias te Type/ 1 T)~I'e Findin<j(s) Cur'rellt Type of ,I'; 

Site of 0t 

:..:~~:.inpss Type Loco) t ion OiSr,"sal I \1<1S te QU.3ntity 1'.1:ard (s) Status Investigation 
i 

,",' 1 i ed f' 1" t i n9 on-site evaporat i vel I cyanide; copper i ~.organic 1. No accullIU- l. No illloli ncn t fi Ie search; 
2135 ~j E Uniun seepu~e la~ocn ,nic"-",I; cl,roC"'e; taxi c I at ion of un- hea I til lIazard telephone 
P.=..rt1and, OR (up to 150 r.3terials controlled or env i ron'"en ta I conversa t i un; 

gallons per chemicals on- problem~ idcnti- site visi t 
elinute) site. fied. UnCUf}-

if t..! ta I 2. Because of tro lIed site pl.:nin<j 
expandin<j pro- investigation 

" " due t ion capacity closed. 
of lagoon be- 2. Ne<jotiations 
coming inade- tOl,ard tilt: i n-
quate. stallation of a 
3. Pre trea tmen t pretreatlilent 
and discharge Sy't<:'H' are un-

I 
to city sewer going. Full'M-
I'referred dis- ing pretreatlilent 
posal method. disclloJrge to , 

wi I I , 
~C\·Jt~r occur 

I 
, 

i , 

I 
I 

I i 

I 
, 

, 

I i I 

I I 

, 
! 

I 
I 

I 

NWT 003164 



:--~ -

OusineS5 Type 

rlu· .. .3y D i I 
7G39 NE 116th 

Furtland, OR 

rercfiner of 
u,,,J motor oi I 

I
' Disp(JS~ll 
: j it., 
I Lncu t ion 

1--------
Illff-~i~e 
II (S t. Johns 

I :lnJfi II) 

I~f~-:i:e- - - -

" 

(",i ~ce Ilaneous 
hol,,~-North 

Portland) 

1--------
llff-~ite 

(E.J~tern Oregon 
.!flJ \Jas h i n9 ton) 

Type 
of 
Disposal 

se tt ling 
lagoon 

"'unicipal 
landfi II 

filling in of 
depressions in 
IIor th Por t I.:md 

Used for road 
base material 

_.....:13'---_ I) f _2_3 __ _ 

I/a<;te QUiJflt i t'f 

TYf,e 
uf 
IIZlzard (5) 

I. Clay slud'le I. Indu~trial .!. 'j" accuflIul..l-
can tam i na t~d 51 udge CCJn- : r i L)~ of uncon-
wi th oi I (up to tarni nateJ ·,.;i !t,: u011eJ chemi-
70 tOn5 per yearD oil. :;:~ls on-site. 
2. acid sludge 2. Corrosive '- Clay sludge 
contalllin3t~J r,lateriiil ;:-::ir;s disposed 
~,ith oil (u;.> to ~Jf 'J'1-~ite. 
90,0000aliuns : 3. ~ciJ ~Iudge 
per ye.:lr) : c.s-ed for road 

Cld) ar.J aciJ 
~luJges 

1 cl"y s I LJge 

acid sludge 

I ~5se i n Eu~ tern 
~ ='(~;Cfl anJ 
:.,3S.., io ::ltun. 
~ CI.J) [, .3cid 

i ~1~~9c~ Ji~po5eJ 
:ur at St. Johns 

iar'dfill. 

Cur refit 

I
i T I"e uf 

Ir,''{t!5t igat iur. Status 

I. Ellaluatic.n ofl fi I" se.3rcr.j 

c~ay.slud9" cun-I telephone. 
tlnulng to .cGn;er~atICnj 

determille ~hCi~li-l~i te visi t; 
cal contawlnants. s3;;.plt: 

2. Uncuntrull"J Ic.vllectiull 
site i""eSti-
gdtion cun-
tinuin9. 

I 
I 

I 
I 
! 
I 
I 
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Type 

~ .. 'iciniJ Tr':'ns
;.>ortat ion Co. ,Inc 
10145 rI. Purtland 
P.'.la<! 
PGrtlanu, OR 

(rar.st")ur tt:!r of 
C0:.'d)t..!ities in
cluJing hazarduu> 
1;",.3 t,=r j.j I ~ .Jnu 
hazardous "astes 

I 
I , 

I 
I 
I, 

DiSJl(l~.,1 

Site 
Loc..Jt jpq 

()fL-~ i ~~ 
(:,rl'inShC' :is
pc)s.:J1 site) 

Pa~e _I~ll ___ of 23 

UrlCONTROLLED (f. 8; ~:~,.1~IED \ I ·,=:.:;~OUS IIASTE D I srO~IIL S I IE SURVEY 

I 
I 

Type 
of 
Dis ['os.lI 

6-cell aerationl 
gravity>ettlin£, 
basin and 4-acr~ 
settling pond 

\!~s te 

liquics3rd 
slt.;JJ(Os tro·' 
cle.3nir;j irsi~e 

of bulk. carrier 
trar,s~ort tru.:::"'s! 
(SO,ClOO ~;allors , 
of ,·,ate r ccn- 1 
ta;.linc~e~ .. ·:it~ j 

I 
UrtZl ard ;-, t->e nO 1 I 
fGr~aldenJ~e I 
gl~~ resir.s, .! 
surfactar,ts, 211r 
b Jack Ii q,-,c r, , 
defGa~,er) : 

! 
T - - - - - - - - '. 

! d:e'" i Cd I 
II and fill 
I 

I 

I 
I 
I 
i 
I 
I 
! 

.ias te 

I 
i 

I 
I 

Ii qu i cs 
slucges as j~
sc:ri~ec ,;jt.,.o.~ 

'(;"sriSerL S'ii;:,

r,~~;tS as r.,,::ec~j) 

Fi"dill<J(~) 

I. Organic and I. No accumula-
inOr9<lnic 
toxic material 
2. Sludges 
contaminateu 
.. ithoil. 
3. Corrosive. 

tion of uncon-
trolled 

chemicals on
site. 
2. FollOl'Ji ng 
pretreatlllcnt 
SOme contamin
ated ~Iudge 
stored on-site. 
3 • F 0 I I 0.1i ny 
f.lretreatment 
~Orne contamin
ated sludges 
hauled to 
IIrlington dis
posal 5 i teo 

C"rrcn! 

S!"!US 

I. Evaluatiun 
of water and 
5edimcnt~ in 
~-acre settling 
pond continuing 
to Jt!l~nldnt! 

cllI"",ical .:on
tdlllinant~. 

JIl\'(,5ti~!.Jtion 

fi Ie ,earcn; 
te l"pL"r.e 
ccn"'t;;r::aat icn; 
~ite visit; 
sa" p Ie 
co 11 cC[ i(,11 

2. Uncuntrolled 
site investigati" 
continuin\J. 
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UtlCOrlTHOLLED (AlJNIDfJIIED) Hr,zr,p,DOuS II/,ST[ :;! 0.">.:.'_ ". I TE jURVEY 

Jispusal 
:. i te , . 

i L':.,cat lun 

St.:lUffer Cher,ic.:;' cr.-site 
Curpord t i 0n 

4/129 ~I. Suttl" 
Po,' t I "r,J. OR 

flldnufacturer lIf 
.L.I I ur.l i '1 U~ J 5 U I f a ~ c 

dnJ fun:ulatur 
CU['jl,·e rc i a I 
pc~ticict.! 

pr0duct~ 

_;-, -5 i tt! 

_"-site 

_"~-site 

~:. J0hns land
e iii 

Type 
of 
Disposal 

settl inu pond 

oxidation 
laguon 

chemical waste 
landfi I I 

municipal land
fill 

cff-site Wes-Con chemical waste 
':;5;:005,,1 Site landfill 

lid s te Type/ 

I/clste QUilnti Ly 

alum sludge 
(900 tons per 
year) 

~.:sticide COn
tan'; nated ,"ash 
w<lter (2300 Ibs 
per year) 

pesticide con
t<l'O ina ted 
I iquids and 
sol iJs (100-200 
tons) 

alum sludge 

pesticide con
tal11inateJ waste 
(20- 30 tOilS per 
year) 

Ty~e 
(Jf 

"<lzard(s) 

corrosivt"!; 
organic to ... ic 
Materials 

'" r,j i ng (s) 

Status. 

I Ty"e of 

j I,westigat i~r 
CUrftnt 

i 
I .. ',.~ grounJ I. Evaluaticn 0f fi Ie Searct); 

~ .. ,ater cGntamin- on-site ct-,e;-;cal ~a:.jple 

,ati::n JetecteJ waste lar,JTi I I c011"ctions; 
~;~ en-site continuins_ site visit 

.cnitoring wells 2. UnC0ntrc, I Ie': 
2:~~.:ent to ,i te in .... ~~ti-
'0xi~3t~on lagoon v~tio~ cunti~_
i:. ?~5ticide con ing. 
':2~i~ated wastes 
, ::.; r r" n t I y ha u led 
:~ ~c,-Con Ji~

,:-=,s3i ~ite. 

: :. :, I ",;, 5 I uJ'le 
::c~rently hauled 
;:e> 5:. Johns 
',r.;fill. 

.~. ~~J good recor ~ 

,~,;::;: rt:"lative 

':::; 0n-S i te chemi a I 
· .. 2St.: landfill. 

NWT 003167 



--y-

fldlltt~/ DispOSdl 
5 i I'" 

Btl~illt:~c; TT1-t~ L(lCdtioll 

Ullited (he.:- ~ un-site 
P r uJ uc t s, I::. 
Corv~11 is ~:r~0rt 
InJu'::ttric; Far,.: 

Corv.llli" 0 

IIlCtal placi~c; 

r-1i ller Pr...,...:..:cts 
COlllpdny 
Fout of S.: 
C')ruth"r, 
Purtl.Jr"::, -"' 

IIldIlUf.J:t:...,cf ct 

1 illie-sul iur .3nJ 
furmulat-.::r .:of 
pesticides 

off-s i te Coffin 
Butte landfi II 

un-s i te 

APPEtlQ I X Page _1_6 __ ,)f 23 

UIICOtlTROLLEO (l\(lMIDOtIED) IIAU·PC()I;S a.~TE DISPU'):.L SITE SURVEY 

Type 1/.1ste Type! 
of 
Disposal I/dste Quanti ty 

dry well sludge contain
ing chrome 

municipal 
land fi II 

settl i ng ponJ 

(1000 gallons 
per year) 

same as above 

I ime-sul fur 
sludge 

I Finding(s) 

, 

Currt;ut 

In'Je:stig.:ltiIJfl 

i r,organ i c I I. No accumu I a-
to>ic ;:',Herialjtion of uncon

!trol!ed chemical 
I on-s I te. 

I. r~CI ir::~:li nc::nt 

health h"zard 
fi Ie search; 
te lephune 
conversat ion 

I 
c0rrosivt! 
inJustri')l 
51ucge 

·Z. t:"gligible 
an'uunts of 
chrollle. in sur
face runoff 
.:aters. 
3. Sludge nOl-I 

hauled to Coffill 
Butte landfi II 

or to" i ron
mental prot.,lects 
identified On ur 
off sit". 
2. Further 
evaluation of 
on-site dry Iiell 
plalln"J. 
3. Un,:ulIlrulleJ 
site in\,c::::atilj.Jti n 

continuing. 

I. Nu accu/Ilula- I. Nu in,,,i Ilellt fi Ie search; 
tiull of uncun- health h,)z,)rJ or sile visit 
trolled chemical envi ron":.,;,,t,,1 
on-site. prublem iJ~ntifi J. 
2. PI')nl clused 2. Old a~rial 
in 1960 at thi~ ph0tos ~ill be 
loc,)tion. 
3. Land where 
plant was locate 
is nuw part of 
f reel/,)y s ys tem. 

eX,d,:l i ncJ tv pi n

point lu.:atiull 
of settl ing 

ponJs. Un
cuntrulleJ ~ i te 
in\'estig,)tiun 
ClJnt i nui 09. 

NWT 003168 
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11.),",,/ 

flusi""" Type 

T"ktronics, Inc. 
Il'.1 11iliken lJ"y 
Oeuverton, or. 

t.·I~ctronics 

!ll~nufcJcturiny 

i
Oi:'P'J'''' 
Sit., 

I LrJ"-::,-ft ion 

St. Johns Lclndfi lon-site 
9393 II. COIUl!lbid 
[l I 'JeJ. 
Portla"d. OR 

Page _.:..1:....7 __ of 23 

UtlCOtnrWLlED (fllllltIDOIIED) t';.Z;·o,S'c')S \!,\~ rE D I spo~r,L SITE "Uf>'JEY 

Typ" 
or 
Disposal 

evaporation 
pond/ldmlfi II 

rnunicipal land
fi II 

\hlste TYjJe/ iype I Fir.Jin'j(s) 

I 

Current 
of 

~/aste Qu"nt i ty 1 !!,,~ard(5) Status I fl \Ie::. t ! i::.1') t I .::" ~ 

I 
I 

zinc, cad;~tiuf1; I 
n i eke I; coppe r; I 
chrol:;e ; 

(56,000 gallon, 
of ,I udge per 
year) 

I 
! 
I 

I 
I 

5000-55 ga I Ion I 
JrUillS of pcsti- ! . - , 
~Id~ rla~lut3ct~r-I' 
In!) reSIc.!uc 

I 
~t i Sce I I aneOUS I 
industri.:J: sol iJ' 
\tJuS te 9 i nJus tr i a 
sludges dllJ oily 
\, .. a~ te 

I 
inorganic II. No accumula
toxic material1tiGns of un-

iCO"t~olled . 
!~h~'lcal~ on-sit 
I L. T.~c :; I te 5 

;['.3:"-': b~en used 

i f~r. landfi II ing 
ior InJustrlal 
!SII...:.Jye cont.:lin-

; i "s r,eavy "",t..ll s , 
I 

Eval u.3(ion of 
envi ronlllental 
impact' of land 

fill i ng con
tinuing. Un
controlled ,ite 
investigation 
continuing 

file~earct-,; 

5 i te ',i, i t 

organic and II. ~;.) accumula- Additonal InJustrial 
inorganic Ition of un- nunitoring dnd fi Ie .earcr=.; 
to,ic '·;.:Jteriad c0ntralleJ te'tin,] of gruull tel"f'hO-,~ 

:cr,;;'>:'lic..lls un-~it, \;tater ~cheJlJlt cont.3ct; 

I:::' Besides house to attempt de- site vhit; 
IhalJ .:lnd cOliliner- tectioll ot ,.,,!:ple CJI-
l.:i,,1 refuse, pesticide relate' I"ctiar: 
site has r~- contuIldn.Jnt~. scheJuleJ. 
Cei\ed mi.cel- Uncolltrul led sit 
la"eous in- investi<J..ltion 
d"suial sol id continuin']. 
hast~ dnti in-
Justrial sludges 
o\'er the years. 
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l\\lsi'll!<;~ ! .• ~~~ 

t\ce Ga I \,"..J ;-, j z : -"~ 
805 tJ>1 I~:' 
PortldnJ •• -

I " I 

I
.) I Sp'J<;il 

Sit t~ 
I LCJCd t ion 

I ' i CJn-~ I te 

"ff-site farm 
!.JnJ in 
''':ash i ngton 

I\P I' EIID ! ~ 

UIICOllTRrJLLED (I\BMIDOII[O) Iifllr,RLUuj \i:,~F Dlsro:r'.L SITE SUHVEY 

Type 
of 
D i sl)()~ill 

disposal l'lell 

land spreading 

\Ia~te Type! 

I 
TYI': 
ot 

\/aste Quantity I fi.lzart.!(~) 
I 

I iquid waste I inorgani c 

high in ZinC,&, l toxic raterial 
iron. 
Sludge contaln,n 
zinc 

I 
I 

I 
I 

II. tlo acculllU I a-

I 
tion of un
controlled 
che~icals on-sit 
2. Disposal well 
".ay have been 
used for dis
posal of waste 

:~'j,J tcr . 
i3. Land in Wash
; ington n,ay have 
I ~ee n used for 

I 
I and spread i ng 
of sludge con
taining zinc. 

23 

Current 

Status 

Evaluation of 
disp:)sal Ilell 
and iJc:ntifica
.tion of l.Jnds. in 
Hashin9tofl c.un-
tinuin~. Un-
contro I let.! site 
investigation 
continuin~. 

Type of 

Invc5tiY..Jt i J~, 

file search; 
5 i te vis i t 

NWT 003170 
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UIJS i IlCSC; Typ(~ 

Cru;by and 
Overton 
5420 N. lagoun A" 
Purtlalld, OR 

;nL;u~trial tonk 
cleaning .Jnd 
'::>er"vi c i n{j 

Di,!'o, .. 1 
Site 
LOCLit ion 

On-s i te 

off-site 
r"cycle plants 

off-site 
1\1'1 ington Dis
po;a lSi te 

off-site 
St. John' Land
f i I I 

'I ypc 
of 
Dispusal 

telllporary 
"torage in steel 
tanks 

recyc ling 

chemical ~Iaste 

I andfi I I 

mun i c i pa I I and
fi II 

\/.1':) te T n,e/ 

~laste Q'.i~r,::t'i 

ship bi I~" I 
\'Jater (ui l-... arerj 
mixture) , 

varies t't 
CU5tu~il~r 

varies h j 

c u, tlY'e r 

v,Jries b, 
cu~to"er 

""z.'ird (5) 

cr'janic and 
j r.0r9an i c 
toxic ',ateri
als; liquids 
an; 51 uJges 
COr~ ~a.·l i na ted 
-"Ji t!l oi I; 
ir.custrial 
; I "dge, 

19 uf 23 

I F:""ir'J(s) Current 

i Status 

I 

! 1. ~''J aCCl!f'lu!a- II. ~jo illllflirtent 

I tiun "f uncon-Ihealth hazard ur 
!trGI!ed ch<!I',ical envirunlll"ntal 
lon-sltt!. prGblenls 
i2. T·-~urary iJ"ntifi"J. 
I,to-a"" ot ui 1- 12. Furth"r 

I'\.ate'--",ixturt::.::. !C::YdtUdtiUrI uf 
at ii;-e Oil i, historical dis-

I praC~iced. . IPo'~1 practices/ 
3. J,rect haulln~ site" con-

Ito re~icle Itinuing. Un-
Ifcciriti~s or Icuntrolled ~itt! 
'Ia,uthuri~ed d~s-linv":ti~ation 
posal SiteS IS continUing. 
~,rac:iccd for 

11'0s!: Lu:::atllln~r 
Jt:!"'i'.~J \,;.)stt!5. 

Type uf 

"i te "i, it 

NWT 003171 
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-----------
!j,JI'lt' ,I 

Utlsilless Type t LL.':"·-'t ion 

rHlone:~uleIlC I'j~-s i te 
(ILl'""" Iy Riloddia i, 
or Chif}l1lan Cher'- ; 
ical) , :vff-sLte 
0200 ::\1 St. He le r ,! St. Johns 
ROCJJ ilu:Jfill 
rort L.lIld. Of{ I 

:_J~-s i te 
l!l.Jnufacturt::r ar.c ~ .. \J:"".:31i Lake 

forcrulator of i 13~jfi II 
~le~t ic ides i 

i 

..:::- f -s i te 
r.3SCO, ~Jdshingtu 

if-site 
, \: : j n,l tOn d i 5-

! ,'053 1-
: , 
i 
! 

I 

/IPPEUU I X 

tIlICOtlTP,OLl F [J 

'I ype 
of 
Oisl'osal 

Doane Lake 

municipal 
I wndfi II 

chem i ca I "las te 
I andfi II 

f.lilnuL.1cturi ng 

reS iducs 

(5000-55 gal Ion 
d rue:,,) 

manufwcturing 
rt:s i JuteS 
(23.500-55 gallo 
drull'S) 

chell'; cal ,,'.Jnuf.Jcturing 
1~5te lanJfil1 residues 

-------J-----
chemical waste 
lanclfi II 

1 

m.Jnuf"cturing 
residues 
(200 tons f}er 
yedr) 

matt.!riaIs t j G~ 0 f U;ICOn

troll"d chef'lic-
j.)lsC'!"lsitc. 

12. O-~ ~~nicipal 
\lar . .:!fill.3nd 
j':hree chc'ni~.31 
,'"aste 13ndf, II, 
:",L", ~e"n dis
'",,);,,1 of f'lanu-
f.Jcturin:; 
re~i~ue~. 

(urrt.:nt 

I. Evaluation 
continuing as 
fJart of Doane 
Lake ar"," "tully. 
2. Evalu3ti0n of 
St. Johns lilllJ
fi \I "clr<!JuleJ. 
3. Pasco, IJ.Jsh
ington reference 
referred to EPA 
for fLlIIlll,ufJ. 
I .. TI·,ice a ,,,,ar 
110011 i tur i ng of 
Al~ali L~~e CLln
continuing by 
DEQ 

Type uf 

file Se'lrch; 
personal 
intervie.J; 
~i tc \/isi t; 

'''"'P Ie 
cullectiun. 
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')T~ DISPO~f.l 51T~ ~!JliVEY 
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toxic "<lterialt tiun of un-
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Ar I i fl~lton eli s
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iG~r0~llic Nt) ~Ccuj:lul~ti0n Evaludtion CUfl
toxic '".)terial of uncontrolled tinuil'<J as part 

chc:,,,ic.)ls on-Sitt; of D')dne Ld"-C 
area study 

Iyp" ut 

IlIve~tj9dtil'" 

fi It! st::.)rLh ~ 

site visit; 
~~fiIP Ie 
cU II ec t i u,', 

tile !:It!..llcr!; 

~ i te vi!:l it; 
S')lIlfJ Ie 
co II ec t ion 
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UtlCOfITROLLED (:,cF):['U:JEDl 1!I\Z/~ROOlIS l:iiSTE DISPOSfIL SITE SURVEY 
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landfi II 

landfi II 

',.'.35te Quant i ty 

C feL'SO te re

sjdL<Jl~; pitch; 
~:,cr'I.JI~; ui I 
ar,J ~~rt.!ase 
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1. Noaccuillula
tion ut un
contrulled 
chemicals on
Site 
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fi Ie search; 
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CGII<:ct ion 
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S I tf: V I Sit; 

s"",p Ie 
collect iUIl 

per")lla I 
intervie\o-,j; 
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, .J • • ; .. ~ 
.............. / Department of Environmental Quality 

ROBERT W. STRAUB 522 S.W. 5th AVENUE, P.O. BOX 1760, PORTLAND, OREGON 97207 

November 20, 197B 

COlltilins 
R~cyc1cd 
M3ttjri"Is. 

DEQ.1 

Hr. Paul W. Guth, Superinterldant 
Koppers Company, Inc. 
7540 ~. W. St. Helens Road 
Portland, OR 97229 

Dear Mr. Guth: 

The Department of Environmental Quality, with the concurrence of the Oregon State 
Legislature, is conducting a state-wide industrial/hazardous waste survey. This 
study will update previous surveys by the Department in 1972-73 and by the 
Federal EPA in 1975, and will provide information to implement Oregon1s hazardous 
waste management program. 

To aid the collection of information on plant wastes, we have partially caIT-pleted 
the enclosed survey form based on data received from your company during the 
previous surveys. Please complete the form, correcting our information as 
necessary. Include specific information on all industrial wastes whether they 
are hauled away for final disposal, reclaImed for reuse, stored or disposed on 
plant property. However, do not include common trash, domestic garbage or I"'aste
water permitted to be discharged to a municipal sewer or for which you have a 
wastewater discharge permi t. ' 

We will assume that our waste estimates are essenticill\C~ccurate unless corrected 
by your written response. Within the next few weeks we will contact you by 
telephone to discuss the survey ;nform~tion. 

The Department will keep strictly confidential all names and, n 
obtalne urlng' sur. , as In t e previous survey, a public report 
will be tsi~ed usinggen~ralized and co~posite data (pr6bably grouped by County), 
We thank you for your cooperation In ~pdatjng the information for our present use 
In implementing a waste management pr~gram. _." .-~~ ___ , 

Any questions regardi~g.the surveY,may be,dirQ~ted to Tom Ha~tman at 229-5913. 
I . 1 I • , ' • ~ , 

TJH:mm 
Ene. (1) 

,1..0 S'j ncere 1 y, 

F~~~~omfe 1 d, • Superv :s~ JIl]@ID;J[WftJ ]'~ 
Hazardous Waste Section d0l ~ U 
Solid \/aste Division iVOV? i· F'~',~ :.,.' 

1< 0 ~ r> E R $ C 0 'I 'N C. 
r AR &. UlEtA/CAL DIV 

PORllt>.ND, ORfGON • 

..... , ......... . ... .... ". - ,-
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• 
STATE of OREf,ON 

DEPARTMENT OF ENVIRONMENTAL QUALITY 

INDUSTRIAL WASTE S4RVEY FORM - 1~71 

1. K
' . (..-,-

Company Name ______ ~>~/~-rf+'f-c-.y-'~~:~.;---.-'-.. --c-~-'---~_1_1_~_C_ .. __________________________ ~ 

2. 

3. Plant Address ------------------------------------------------------------
4. Contact 

5. Contact 

6. Principal Activity at Plant 

7. 
_.</ /. /. 

SIC Number (4-digits) C'L!:)) 

----------~~----------~--------------------------------------'1 
Number of Employees (Total & production( . ..-~ -,1:·+,1 

----------~!,-'\~.,~,----------------------B. 

9. 

I 

00 wQ. ~ ~ -- w~ap.J 
~ U'I' tt'J) ~,I 

NPDES Waste Discharge Permit Number 

,-".- , ._ .. _--_ .. --- ----- .. --.- ..... ------- --- - ... ? 
10. Federal Tax Identification Number (EI!U<--__ ''---_______________________ __ 

USE A SEPARATE FOR!1 FnR F..'\CIi PL.I\'IT 

(continued on next page) 

. ..~ ..... ,'. ~ : / . " . ." 'f' ; .. '" . ' .' 
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" 

,.t , 

• 
DEQ Industrial Wastes Survey Form (continued) 

Company Name: 1<)P92~-S 
--------~t-rr----~---------------------------------------------------

A. Waste Descripti~n (include 
1 i qu i d or s 1 ud~e). ~y.V'lY\ 

y~v\t,td ~ 

any chemical analysis, concentrations 
t\ouse ~WPIN6. C(,..~up '.. 

Cf'.2. o~,r.> L~-_ c't '" c\ fi/\ -$ pills 

B. Waste qeneration Rate (indicate if in ~atches and frequency). 

(I):;::r- +t t",rk It? r.J "~/8 r 
/ .~ , 

and whether solid, 

C. Method of Disposal (how packaged/transported/treated/disposal site). 
. \ .+ / 

(JJ S D rr_~ c>/\~"t.i- (v 

La-.vl ~ O't\ ~ .. 
D. Producti_o~Process Generating the \.Jaste. 
~ CPlCWV' <??,e~ ~. I . . I, 

(]) (~VI. -:. 0 '; . .) I, <'. ! v, ((h.-1 ~ ,. l~ .• , ,\ I.J.. V'> l, v,~", , , .'1 .. 4-\ "\,.,. ~ 
1 . ~ ... 'I" \.l~·', ~., 

<-..:' WIl.6*-e.. CC> -tv ~ 

E. Product and Production Rate. 

Rcn>;, V\t' ).\:[ l, 
) . .) 

._-_. __ . __ ... ---------------------------------------------------

USE SEPARATE SHEET FOR EACH TYPE OF HASTE 

PLEASE 'NCLUDE \.JASTES EXPECTED FROM PLANNED OPERATIONS 

.' ". ,.~ .. ": '.. . -.. . '. '" 
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DEQ Industrial Wastes Survey Form (continued) 

Company Name: __________________________________________________________________ ___ 

A. Waste Description (include any chemical:analysis, concentrations and whether solid, 
liquid or sludge). 

B. Waste Generation Rate (indicate if in batches and frequency). 

C. Method of Disposal (how packaqed/transported/treated/disposal site). 

D. Production Process Generating the Waste. 

E. Product and Production Rate. 

F. Comments. 

USE SEPARATE SHEET FOR EACH TYPE OF HASTE 

PLEASE I NCLUDE \~ASTES EXPECTED FROM PLANNED OPERATIONS 
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KOPrPERS 

Interoffice Correspondence 

.To LARRY FLAHERTY 
~J,lVironmental Resources 

From _.::.;JO::.:.H~N.-:A..:....:::;OX:..:.:.F~O:.;.:KV:....· ______ _ 

. Location K-1750 Location NORTHWEST PLANT 

Subject VEQ INSPECTION' Date 8-28-87 

K-5 REV. 2 

. . , 

LARRY;. ATTACHEV YOU'WiLLFINV ,A COpy OF THEVEPARTMHlT OF ENViRONMENTAL 
QUALITY INSPECTION FORM. THE PLANT WAS INSPECTEV 8-12-:87. THE INSPECTOR 
REVIEWEV OURN.P.V.E.S. REPORTS THAT WE FILEEAC.H MONTH, WITHTfiE V.E.Q. 
HEASKE'P HOW WE SAMPLE OUR TAN~S OF WASTE WATER, WHO HAS CHAIN OF 

. CUSTQVY.OF THE SAMP~E$,HOW RESULTS OF SAMPLES ARE REPORTEV BACK TO US 
BY COFFEY LABRATORY ANV FINALLY OUR PROCEVURE FOR PUMPING THE WATER .THRU 
THE OUTFALL TO HiE WI LLAMETTE RIVER. ALL OF MY ANSWERS SEEMEV TO PLEASE 
HIM. 

. . 
HE THEN ASKEV IF WE HAV ANY.HAZARVOUS (I)ASTE ON SIGHT (WE VON'T). HE 
INQUIREV HOW WE HANVLE HAZARVOUS WASTES. I SHOWEV HIM OUR MANIFESTS 
FOR, PAST SHIPMENTS, HE ASKEVHOW THE WASTE WAS GENERATEV ETC., 

HE THEN ASKEV IFHECOULV TOUR THE PLANT. HE LOOKEV AT THE WATER TANKS 
ANV PUMPING SYSTEM, THE PENCIL PITCliSTORAGESHEV, ANV fHE CLEANING OPER~ 
ATION OF TANK #28. HE ',FOUNVNO.THING WRONG ANV COMPLIMENTEV US ON THE 
RECORV KEEPING ANV THE OPERATION OF THE PLANT. . 

. REGARVS, 

cf!:/~~,~, 
I ,"',' ' . 

HN' . 

CC: JORVANVERN . K.:.901 
A.VOMANICO K-1750 

NWT 003180 
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COUNTY: 
~.J\ __ ' \ 1- .- __ 

SOURCE 
NAME: 

OFFICIAL 
CONTACTED: 

PERMIT NUMBER 

CO, SOURCE 

""",,-7 I ~6-'-r 
8,1, I ! 

8,2, , , 
8,3, I I 

8,41 , , , , 

~. < " 

::r 
I 

I 

I 

, 
, 
I 

C t-, -:--. - - .""" 

POINT . -ACTION 

NO. TYPE 

i I ! -171 i 

I I I I I I 

, , 
J I I , 

I I I , -I I I 

J 
, t , ! I 

PLIANCE STATUS (RESULTCODE) 

All permit ~~n~i~ons ~~., -~ ,_ 

Permit e'mission limits - _':;, []] 

Emission standards ' :: ru 
Performance reqts. - [!] 
Monitoring & Reporting , [Q] 
Open burning limits '; [SZ] 
Procedural Reqts. [RJ 

Fugitiye_~missions. _:~ •. , [K] 
Oth,er - ,2 '-.,.' [Y) 
SOURCES IN VIOLATION 

DEQ/RO-IOI (4/80) 

o 
:[[] 

@] 
@] 
[I] 

:-EJ 
,@] 

;[BJ 

.... ~.:-.: 

---""'DEPARTMENT OF ENVIRONMENTAL QUALITY ,-

DATE SCHEDULED 

MO. DAY YR. 

~- I I z. I '&1 
, t 

! I-

SOURCE INSPECTION FORM 

SOURCE 
ADDRESS: 

DATE ACHIEVED 

MO • . DAY YR. 

~ n_, $.7 'f I 

I 1 'j I I 

I , 
I I 

RESULT tNSPEC.NO. ,x , i 

-, 
, ! 

' , _f 

I ! 

TABLE A 
PARA 

TREATMENT/PROCESS EQUIPMENT - ADDITIONAL REMARKS 

/7 /11 7 
SOURCE COpy 

t~tll' 

PR£P. TRANS 
TIME - TIME 

" 

! I 

~WQ 

OSW 
DAQ 

ONC 

INSPECTION PAPER 
TIME, TIME 

- I 

" , 

, ' 

- . . . . .' 

OPERATING CONDITIONS 

J 
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"'cour';v" /(IJ(//;(' 

:~c;.i~~E l<()jJfm3·~,·cotiNC. 
~r,~~~~'i£DlliJVqYRlJ»i' ' 

-Lt 47 G() , 

&-1"""""'" STATUS (RESUL T ~ODE) 
. -.-. .; >.~' _' ';j '. :-;.;;- ~" , .' -' , 10 • : 

Uct'An I IViCi\l I ut- cl\l V I KUhlNll:1\I 1 AL QUAliTY 

-".:,°-: .• 1 SOURCE INSPECTION FORM 

'-
'\ , 

DWO 
OSW 
OAO 

ONe 

". " .. ~":"i:-"::" ~ 1{:?;':~r._~3 1:'" .... ,~~!!-.. "! -

': .,,' ,: ". : .:~~ .. -~": :\;. ~~r:.~'~',.:: 'ii~~' SC~UL£ 1-'o-"..&..J.~Iwf!.=:::Z~~~~~-";"'~~<-.L.-'::':::"'::"":~-7.-+-"':":'....L.~I::-"":":'=--..l~~~~;t-:!:=-~LL~~~-=~..L.t.l~-J..-_-t 
All permit1:onditions' \. _ :. ~." "', 
Permit emisSion limits ': rn:J ;c.1AI 
Emissio~ standards' .; ill ' ·t[] 
Performao~ l'iqts. ·,~ITJ"',. "'[£] 
MDnitoring &'Reporting" '@] :CQJ 
Open bimling linlits • '~:l-'[~l ';:'IID' 
Procedural Reqts. < ';' ~ £r!J ' :.l!J 
Fugitive emissions ' IKI . @] 
Oth,er " , .. .{[) "IEJ ' 

.. 

OJ 
QJ 

ill 
IT] 
[M] 

rm 
[Q] 

rn 

t 

, ' . 

. .. :' 

-:SOURCE COpy 
WED AND DATil: 
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Parn;1t ~ limits 
, ""t " " 

l Emission J1Bndards , 
~:, ~lI1IOei '*ItS- i: 'a:; ill" ,: 
" tt~iierlnG&'~~ "'00 ~' 
("' . ~'liinbiniDglfi~; .;~t~t<~: 
" ~ural R.Q1L,' 'f,~ , 

F-lfllitiva .mlllionS 0.' .. 

ill 
QJ 

;,'!KI 
':ill 
IE 
[!!) 
[Q] 

·m 

.. 
.. . .~. 

~f ,;,:-' t ' 

uawo 
Osw 
DAO 

ONe 

~ 

" 

II;'~J-:..;.: '_<_' __ ,:":~'~:",,, _____ ,,;,,------+-"';"""";-"":"-"':':";'-;":"'';;':''...:.'-:' ~";! ...;."~"-+-----"':-----""";-.;.;-.---":-'-,;"",-":":':'.:......----~....:..------I 
.... . ,', :~ J 

" 'f. 

"SOURCE COpy AT. 

, . 
,,' 
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LlANCE STATUS (RESULTCODE) 

DEPARTMENT OF ENVIRONMENTAL QUALITY 

SOURCE INSPECTION FORM 

/1/.' • } ,-r'J, ~ .. - .. -.e;-./ 
SOURCE ? ~L./O,)' t.AJ ...;.1 /<:- ~;C/7-, a 
ADDRESS, -......;. 7 ' 

TABLE A 
PARA 

DATE SCHEOUL.,ED 

Mel- CAY YR. 

PREP. 
T1ME 

,).. 

TRANS 
TIME 

'':j .-: 

OWQ 

OSW 

/~Q 
ONC 

INSPECTION ?APER 
TlME TIME 

~ 

CESS EQUIPMENT - ADDITIONAL REMARKS - OPERATING CONDITIONS' 

2.1--

J 

IN NOTIN 

~ 
COMPLI· SCH~ULE 

ANCE 

All permit conditions 

Permit emission limits ~ OJ 
Emission standards IT] [I] OJ 
PerlormanC2 requ. IT] @] ~ 
Monitoring & Reporting @] @] m. 
Open burning limits 0 (]] [g] 
Procedural Requ. [ill [£] ffi] 
Fugitive emissions [X] @] []] 
Other IT] [B] IT] 

SOURCE COpy 
SIGNATURE OF PERSON INTERVIE'NEC AND DATE 

DEQjRO·10l (.1 30) 
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DEPARTMENT OF ENVI RONMENTAL QUALITY 

SOURCE INSPECTION FORM 
Y / /' //' 

SOURCE 'l(--"'</O //?<) . .: / /*·/C,r;,<j<..,.;r 
ADDRESS: / 'J /' c. ,/ 

TABLE A PREP. 
PARA TIME 

2.-

TRANS INS?ECTlON PAPER 
T1ME TIME TIME 

':oJ ""l .J ~ ~i 
PERMIT NUMBER POINT ACTION DATE SCHEDULEO CATE ACHlEVED RE.~ULT INSPEC~ NO. 

CO. SOURCE - ' 
NO. I~ I TYPE MO- CAY YR. MO. DAY YR. 

~ ;..f1J? 
'~&I JG)7j --.~.~ !9j'f710L /20/0 ~. "-

..... 

L1ANCE STATUS {RESULTCODE} , TREATMENT/PROCESS EQUIPMENT - ADDITIONAL REMARKS - OPERATING CONDITION 

IN NOTIN 

~ 
COMPLI- SCH~ULE 

ANCE 

All permit conditions 

Permit emission limits IW ~ OJ 
Emission standards W []] QJ 
PerformanC! reqts.. IT] @J ~ 
Monitoring & Reporting [QJ [[] IT] 
Open burning limits W W CBJ .-
Procedural Reqts. [R] ~ ~ 

I .- / 

Fugitive emissions 00 @] @] 
Other W []J [}] 

--- __ .r-" 

SOURCE COpy 

DEQ/RO-10l (4130) 

NWT 003185 



)i COl!"NTY: 

SOURCE 
NAME: 

ir. Ii'-
I" I, 

OFFICIAL 
CONTACTED: 

PERMIT NUMBER POINT ACTION DATE SCHEDULED DATE ACHIEVED RESULT INSPEC. NO. 

CD. 

POINT 

.. I 121 

I; 13 1 

, POINT 

POfNT 

I 
SOURCE 

. --; j 

ACTION 

NO, I j TYPE 

ACTION 

ND, 

i ~ATE SCHEDULED 

i MO. DAY YR. 

i ' 
I i . ·i( 

TYPE MO. DA y,. YR. MO. DAY., YR • 

DATE ACHIEVED RESULT INSPEC. NO. 

MO. DAY YR • 

~ DATE SCHEOULED DATE ACHIEVED RESULT INSPEC. NO. 

NO. T'-:"pc . MO. DAY YR. MO. DAY YR • 

. ~ -

ACTION ! DATE SCHEDULED DATE ACHIEVED RESULT INSPEC. NO. 

NO. TYP- MO. DAY YR. MO. DAY YR. 

SOURCE DESCRIPTION: 

·SOURCE DESCRIPTION: 

SOURCE DESCRIPTION: 

TABLE A PREP. 
PARA TIME 

I .~ ---. / \. 

I. I 
I I 

TRANS" .1 INSPECTION 
T'M£.... TIME 

[j! I / ,) 

i I 
! , I 

/ 

PAPER V 
TIME~ 

0 

• 

::t' -" . ... -
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I: 

· U.$.i:NVI ALIPROTECTIQN AGENCY ...., I 
, ' 
I 

NOTICE OF INSPECTION 

7-) 'iO":N fA) .. 

;PC.l r"TI'~h;)) {)1<' 

" . ,:-., I 

THE PURPOSE OF INSPECTING AND OBTAINING SAMPLES OF ANY PESTICIDES OR DEVICES PACKAGED, LABF1.ED, AND 
RELEASED FOR SHIPMENT, A~D SAMPLES OF ANY CONl AINERS OR LABELING FOR SUCH P!::S'rlCIDES Ol~ DEVICES, IN 
PL~~!E~WHERE PESTICIDES OR ?EVI!CES ARE HELD FORIDIYRIBUTION OR SAL!:: (Sac, 9(£1) and 12(lI) (2) (1Ij)1 

F'OR'THE PURPOSe: OF INSPECTING AND OEjTAINING COPIES,OF THOSE RECOR'DSSP"'CIFI!::D IN S~CTION,8A:N,D40 CFRPART: 
'6!i1~ (~l*e .. 8 Bnd 12(8)(2)(8». " ".".,. . " .', . '." ..... ''. . . .. 
, ,'... <:,:'; .. ~'~'.~: .",.. . , I f 

1 

I· 
;"1. 

II 

: 
I' 
I 

'j, 

NWT 003187 



1

[1" i.'''' 

;.;-i:'i;,,·_· 'I" 
" I 

'I. 

k-SEC.8. BOPKS AN~ RE(I;ORDS.:", 

,,1"1' (a)Requiiements.-~The Administrator may prescr~ Ji.rill8 producers to maintain such re~ords with 
~,;r,espcct to their operatiQ!}s and the pesticides and devices pro. 'rrirines are necessary for the effective enforce· 

). t~jment of this Act. No reCOrQs required under this subsection shall extend to financial data, saJes data (lther than shipment 
:":'dat~, pricing d.ata;,petsonnel.Jata~ and research data (otll(~rthaHI data relating to registered pesticides or fa a pesticide {'Or 

;.; whIch ~, qpp.?lcatlo.'~Io.J: reglstr:at1o,!! has been filed). . I 

"1 ,I .~ .... , :;: .•. ",: 7,' ': , -. ", :>··r" ~ i " . , ,,", 

. (b) Irispection.-- ._- F0T thepurposes of enforcing the provisions of this Act, any producer, distributor, carrier, dealer, 
;t,pr anY·Qt.Jre.( person who sells Of off~rs for sale, dcliver~ or offer& for delivery any pesticide or device sllbject to this Act, . 

. ~ '" Shall, upon request of any officer or employee of the EnVironmental Protectlion Agency or or ;my State or political sub-
; divh.ion, (iuly desiglUted by the Administrator, fprnish or permit sl~ch per~oll 31 ?l~ rt'asonahk ti,mcs 10 have access to, and 
. tf) cupy: (l) alJ reco,ds showmg the dehvelY, movement, or holdmg of SLlCtl pestICIde or devll;c, wdudlllg the qU3.11tlty i the 

date of shipment and receipt, and the name of the consignor and c<insignee; or (2) in the event ·of the inability of any . 
person to produce records containitig such information, all other repords and ,information relating to sl~ch delivery, move
rnent, or 401ding of the pesticide Of device. Any inspection with reSpect to ~y records and information referred to in this 
subsection shall not extend to financial data, sales data other than shipment data, pricing data, personnel data, and re.search 

1 <i.ata (pr'1~r. th.an datqrelating to registered pesticides or to a pestici4e for which an application for registration has been. 

fi
1ed

)7 ,'~:'i\~ . "" _;." .~. ····.·:.,:1 . ..' i ., .... ' .. ' "I 
~EC. 9~, lNS:PECTIQN OF ESTABLISHMENTS, ETC. ., . ; L 

. .,'" ' , 

". : "i(a)\"Jn General. -- For purposes of enforcing ihe provision~ of this Act, office~s or employees duly deh~ate~f by, Ute 
AdlliiJ}isttatoT are authorized to enter at reasonable tim~s, any establishment or otberplace where pesticides or devices ar~ 
. held fQr-distribution or sale for the purpose of inspecti~g and obtaining samples of any pesticides or devices, packaged, 
}abeied,a9Q releaseclJor shipment,and samples of any (;ontainers or labeling for such pesticides Or devices. <;1 

',~<,; .~:~ : I 

.. ' .·.·:;.'Before undertaking such inspection, th~ officers OJ bmployees must present to the oy.'ner, operator, or agent 41 
cbargeof the establishment or odler place where pesticides or devices are held for distribution or sale, appropriate.,creden- . 

, tials and ~ written statement as to the reason for the inspection, including a statement as to whether a violation of the law· 
. i8SUSpect~d. If novjolation is suspect~d, an alternate and sumden~ reaso~1 shall be given in writi~g. Each, such jns~dion . 
shall he.,cpmmenced and completed With reasonable promptnel1s. If the officer or employee obtams any samples, pnor to., 

·leaVing the!.' remises, he shall give to the owner, operator, or agent in charge a receipt describing the samples obtained .. ;and, '. 
iffeq'Uellt~ ,a portion of each sud, sarnpk equal in volume Of weight to the portion retained. If an anal;ysis is made' of su<:h . 
sampies,a copy of the results of such analysis shall be furnished promptly to the owner, operator, or agent in charge. . . . '. . ,[ 

, " ;;~:' . ' 

'.' (J)ln General. --'--
",' .. [ 

(2) It shall pe uillawfu) for allY person ----
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'. (8) to refuse to keep any records required pUfl>Uant to section 8, or to refuse to allow Ole inspection of any 
. records of establishment pursuant to section 8 Of 9, or to refuse to allow an offil.:er Of employee of the Environ-
mental Protection Agency to take a sample of any pesticide pursuant to section 9; , 
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SANDRA K. HART 
DIRECTOR OF ENVIRONMENTAL SERVICES 

NORTHWEST NATURAl GAS COMPANY 
220 N.W. SECOND AVENUE 
PORTlAND, OREGON 97209 

(503) 226-42111 EXT. 4322 
FAX (503) 273-4815 
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NORTHWEST 
~1f}~Mt, 

NATURAL GAS COMPANY 177') 
220 N.W. SECOND AVENUE PORTlAND, OREGON 97209·3991 

(503) 226·4211 

August 18, 1995 AUG 2 3 1995} 

Shannon Craig 
Beazer East, Inc. 
436 Seventh Avenue, Suite 1101 
Pittsburgh PA 15219 

Dear Ms. Craig: 

Please find enclosed the final Remedial Investigation/Feasibility Study for the Northwest 
Natural Gas property located at 7900 N.W. St. Helens Road, Portland, Oregon. 

I apologize for the length of time it has taken to send you this report since our meeting 
in July, however, the final negotiations with the Oregon Department of Environmental 
Duality (ODED) took longer than anticipated. The ODED approved the plan on August 
11,1995. 

We are hoping to begin work on the site by August 28, 1995. 

Please let me know if you have any questions and need further information. I can be 
reached at (503) 226-4211, Ex. 4322. 

Sincerely, 

~dt--~q~ 
Sandra K. Hart, Director 
Environmental Management 

Enclosure 

cc: William F. Giarla, Beazer East, Inc. 
Carla L. Kelley 
Ronald K. Opitz 
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E. oregon 
Ms. Sandra Hart 
Senior Engineer 
Northwest Natural Gas Company 
220 N.W. Second Avenue 
Portland, OR 97209 

January 15, 1997 
DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

Re: Additional Characterization - Former Gasco 
Facility 

Dear Sandy: 

Thank you for submitting your response to our comments on the RI data package and risk 
assessment conceptual model, the Remedial Investigation Supplement for Land and Water Use and 
the Conceptual site model for the baseline ecological risk assessment (Montgomery and Watson, 
October 4, 1996). The Oregon Department of Environmental Quality has review the submitted 
material; comments are offered below. Comments have been divided into three sections covering 
each of the above items. 

RESPONSE TO COMMENTS: 

In general, DEQ agrees with an iterative approach for completion of the remedial investigation. An 
iterative approach will reduce overall project costs by preventing the collection of unnecessary data, 
while clarifying additional data needs for site evaluation. Additional site characterization data 
should be collected for the evaluation of site risks, the evaluation of contaminant fate and transport 
mechanisms and the delineation of the extent of contamination to evaluate remedial action 
alternatives for the site. In order to facilitate an iterative approach, DEQ proposes separating the site 
into operable units based on exposure pathways. If sufficient data have been collected to assess 
risks for a given operable unit, full delineation of the extent of contamination in support of a 
feasibility study should proceed only if the acceptable risk has been exceeded. 

Although DEQ supports the use of an iterative approach to more efficiently complete the remedial 
investigation, additional details about how the site risk evaluation will be completed are necessary 
before DEQ can determine whether sufficient data have been collected. For example, it has been 
proposed that the site be divided into three exposure units to assess the risk from exposure to 
surface soils. Without knowing the size and shape of these exposure units, DEQ cannot determine 
whether sufficient surface soil data have been collected. Similarly, due to the 
interaction of site groundwater with the Willamette River, contaminant fate 
and transport analyses will likely be required to assess risk and develop site 
cleanup levels. Without knowing how the contaminant fate and transport 
analysis will proceed, DEQ cannot determine whether sufficient groundwater, 
sediment or surface water data have been collected. Other information such 
as the results of the beneficial water use determination and proposed site data 

11.000 

811 SW Sixth Avenue 
Portland, OR 97204-1390 
(503) 229-5696 
TDD (503) 229-6993 ~ 
DEQ-l '6¢1 
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Ms. Sandra Hart 
January 15, 1997 
Page 2 

distributions are also necessary for DEQ to determine whether sufficient data have been collected 
for a given "operable unit." 

A summary of the data requirements for each of the proposed operable units is described in detail 
below: 

On-Site and Willamette River Sediments: Three on-site and six Willamette River sediment 
locations were sampled. Two samples were collected from each Willamette River sediment 
location at varying depths. This data is considered adequate for the calculation of exposure point 
concentrations in support of the human health and ecological risk assessments. However, 
additional sediment sampling may be required for the purposes of conducting bioassays to fully 
evaluate the risk to the benthic community. It should be noted that the concentrations ofpolycyc1ic 
aromatic hydrocarbons (PARs) detected in Willamette River sediments far exceed the screening 
criteria presented in the conceptual model for the ecological risk assessment. This suggests that 
additional sampling to fully delineate of the extent of Willamette River sediment contamination and 
determine whether hot spots of contamination are present may be necessary for the purpose of 
evaluating remedial action alternatives for the site. In addition, additional data may be necessary to 
evaluate sediment transport mechanisms to fully understand potential risks to human health or the 
environment. For example, to what extent are contaminated sediments migrating downstream? 
What was the effect oflast years flood event on contaminant distribution? 

Surface and Shallow Subsurface Soil: Forty-two soil borings were installed during Phase I of the 
remedial investigation (RI). Surface samples (0.2 feet) were collected at twenty-one locations. 
This data should be utilized to evaluate current risks from direct contact exposures (e.g. ingestion, 
dermal absorption and inhalation) based on'industrial and trespasser exposure scenarios. Surface 
samples and shallow sub-surface soil samples (less than 12-15 feet below ground surface) should be 
used to evaluate potential future exposures to site workers under both the trenchworker and 
industrial exposure scenarios. The industrial exposure scenario should assume that excavated soil 
will become exposed at the surface due excavation activities. 

Without knowing the size of the proposed exposure unit, DEQ is unable to determine whether 
enough soil data have been collected to characterize potential risks from surface and shallow 
subsurface soil. It is recommended that a discussion of exposure units for soil be initiated in order 
to determine whether the collection of additional soil data in support of the ·risk assessment is 
necessary. Additional data to evaluate the transport of contaminated soil to sediments may also be 
required. In addition, the use of probabilistic risk assessment techniques may also require the 
collection of additional data for the calculation of exposure point concentrations. 

It should be noted that only four soil borings have failed to reveal the presence of carcinogenic 
P AHs above the risk-based screening concentration of 1 mg/kg. Consequently, it is likely that 
additional delineation of the extent of contamination will be necessary in support of the feasibility 
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Ms. Sandra Hart 
January 15, 1997 
Page 3 

study. Although DEQ agrees that the collection of off-site soil data on the adjoining Wacker 
property is not needed at this time, the collection of off-site data may be required If it is determined 
that this information is necessary for completion of the feasibility study. In addition, it is not clear 
whether adequate data have been collected to accurately delineate hot spots of contamination based 
on the high concentration threshold. This information is considered critical to the feasibility study. 

Deep Soil: DEQ assumes that there is no risk from direct contact with deep soil (more than 12-15 
feet below ground surface). The primary route of exposure to contaminants in deep soils is through 
contaminant migration to groundwater and surface water. Because the beneficial use survey has 
not been completed at this time, it is not possible to determine whether adequate data have been 
collected to fully evaluate this exposure pathway. Once the full extent of groundwater 
contamination has been delineated and all potential exposure pathways identified, it can be 
determined whether additional data are required to complete the risk assessment. 

Shallow Groundwater: During Phase I of the RI, twelve shallow monitoring wells were installed 
and sampled on a quarterly basis. Analysis of groundwater has detected concentrations of benzene 
up to 120,000 ugIL. However, a full beneficial use determination has not been completed to date. 
Without this information it is not possible to determine definitively how much additional shallow 
groundwater data are required. In addition, shallow groundwater is in contact with the Willamette 
River and in communication with underlying groundwater zones. Contaminant fate and transport 
analyses will likely be necessary to evaluate impacts to the river and deeper groundwater. Without 
an understanding of how this analysis will proceed, DEQ cannot determine how much additional 
groundwater data are required. 

Intermediate Groundwater: During Phase I of the RI, four intermediate monitoring wells were 
installed and sampled on a quarterly basis. Based on preliminary evaluation, intermediate 
groundwater may be discharging elevated levels of contaminated groundwater directly to the 
Willamette River. Consequently, DEQ believes that additional data are necessary to evaluate 
potential effects on beneficial uses of the Willamette River and delineate the full extent of 
groundwater contamination. This data should include contaminant concentrations as well as 
information relevant to fate and transport modeling. 

Deep Groundwater: Based on results obtained from deep soil borings (B-32 and B-33), deep 
groundwater is likely impacted. Since deep groundwater may be in communication with the 
Willamette River and the beneficial use survey has not been completed, additional characterization 
of deep groundwater is required for completion of the baseline risk assessment and feasibility 
study. 

Surface Water: Based on the concentrations of aromatic volatile organic compounds (VOCs) 
detected in on-site groundwater, evaluation of adverse impacts on Willamette River surface water 
are required. This evaluation may include collection of near shore surface water data, collection of 
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Ms. Sandra Hart 
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Page 4 

additional groundwater data, extrapolation from groundwater to near shore surface water, or the 
analysis of sediment pore water. 

Air: Personal protection monitoring data was collected during the Phase I RI. However, in the 
absence of site specific meteorological data, these data are of limited use. Consequently, DEQ 
reiterates our recommendation that emission modeling be performed to estimate risks to human 
health from the inhalation of contaminated dust and VOCs released from soil and shallow 
groundwater. 

Recent revisions to the Oregon Environmental Cleanup Law, specify and acceptable risk level of 1 
x 10-6

• Consequently, OSHA standards are not considered an acceptable measure of protectiveness. 

Groundwater Quality and Water Level Monitoring: DEQ agrees that monthly water level 
monitoring is no longer necessary. Instead, water level measurements may be collected on a 
quarterly basis beginning with the first quarter of 1997. With respect to quarterly groundwater 
sampling, DEQ recommends the collection of groundwater quality data in February, 1997. This 
data can serve as either the high water sampling event for semi-annual monitoring (with a low 
water sampling event in August) or the first quarter sampling event. Once DEQ has had a chance 
to review the February 1997 and October 1996 groundwater data, DEQ will determine whether 
quarterly or semi-annual groundwater monitoring is warranted. 

BENEFICIAL USE DETERMINATION: 

The response to comments also included a proposal for the identification of current and reasonably 
likely future land use and beneficial uses of water. The proposal as written is generally acceptable. 
However, the following modifications are requested: 

Beneficial Uses of Surface Water: The beneficial use survey should identify all surface waters to 
which site related contaminants have migrated to or may reasonably likely migrate to. The 
determination of whether that contamination may have a significant adverse effect on beneficial 
uses of surface water should be performed as part of the hot spot identification and risk 
characterization. 

Beneficial Uses of Groundwater: The beneficial use survey should first identify all current and 
reasonably likely beneficial uses of water in the locality of the facility (may reasonably migrate to). 
Once those beneficial uses have been identified, it may be determined whether a significant adverse 
effect has occurred. It is premature to state that no current beneficial uses of groundwater are being 
significantly affected by GASCO facility-related releases. Contacts with neighboring landowners 
should include a discussion of future plans for the use of ground and surface water . 
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Ms. Sandra Hart 
January 15, 1997 
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CONCEPTUAL SITE MODEL FOR BASELINE ECOLOGICAL RISK ASSESSMENT: 

General Comments: 

Although the Conceptual site model for the baseline ecological risk assessment does a good job of 
identifying potential receptors at the GASCO site, evaluation of these receptors is dismissed 
without adequate supporting documentation. For example, the US EPA wildlife handbook states 
that raccoons are found near virtually every aquatic habitat and that raccoons use surface waters for 
both drinking and foraging. Consequently, evaluation of raccoons, and other terrestrial receptors, 
appears to be necessary for the baseline ecological risk assessment. In addition, the former 
GASCO site is a fairly large site (approximately 47 acres) and is adjacent to a significant surface 
water body between two important ecological habitats (Forest Park and Sauvie Island). Ecological 
receptors which utilize the Willamette River, Sauvie Island or Forest Park may potentially be at risk 
as a result of contamination at the former GASCO site. Consequently, the baseline ecological risk 
assessment should include a site-specific survey to identify habitats and list observed species. 

Specific Comments: 

Threatened and Endangered Species: The Oregon Natural Heritage Program (ONHP) data base 
should not be the only source for threatened and endangered plant and animal species. The US Fish 
and Wildlife and Oregon Department of Fish and Wildlife should also be consulted. Data should 
be verified through a site specific survey. 

Terrestrial Species: A number of terrestrial species such as raccoons, small rodents, plants and 
invertebrates are potential ecological receptors and require evaluation. Fencing is rarely a deterrent 
to animal migration. 

Riparian Habitat: Riparian habitat should be evaluated. In particular the on-site ponds may provide 
habitat for avian receptors. 

Aquatic Receptors: Although migratory fish are not likely to spend a significant portion of time in 
the vicinity of the former GASCO site, any resident fish may receive significant exposures 
especially given the concentration of P AHs detected in Willamette River sediments and should be 
evaluated. 

Conceptual Model: The site conceptual model is developed to identify exposure pathways and 
potential receptors. The conceptual model (Figure 2) as presented reflects the elimination of 
exposure pathways and potential receptors, rather than serving as a starting point for the baseline 
ecological risk assessment. Consequently, the conceptual site model should be revised to include 
all exposure pathways and potential receptors. An example conceptual site model is attached. 
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January 15, 1997 
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SUMMARY 

DEQ agrees that a significant quantity of data have been collected. For some operable units, 
sufficient data may be currently available to conduct the baseline risk assessment. However, for 
many operable units, DEQ has a number of questions which should be addressed before it can be 
determined what additional data, if any, are required. This is particularly relevant when considering 
the soiVgroundwaterlsurface water/sediment interaction at the site with respect to contaminant fate 
and transport mechanisms. In order to facilitate the resolution of the issues identified by DEQ, we 
recommend a meeting to discuss the best way to proceed with the characterization of the GASCO 
site. At that time we can reach agreement on areas where we may proceed with risk 
characterization and what additional data are necessary to complete the risk characterization for the 
remaining areas. In general, DEQ agrees that full delineation of contamination is not required in 
those areas which do not present an unacceptable risk to human health and the environment. 
However, based on the screening level assessment included in Montogomery Watson's letter dated 
August 16, 1996, many areas of the site do exceed the acceptable risk level and will require 
additional delineation prior to the identification and evaluation of remedial action alternatives. 

cc: Mike Rosen, NWRlDEQ 
Karla Urbanowicz, NWRlDEQ 
Rich Sedman, NWRlDEQ 
Bruce Hope, WMCDIDEQ 
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[~~f NW Natural 

220 NW 2ND AVENUE 

PORTlAND. OR 97209 

August 30, 2000 S[P 2 G 2000 

Ms. Shannon Craig 
Beazer East, Inc. 

. ~ . 
~f~/ll4/ 

436 Seventh Avenue 
Pittsburgh, PA 15219 

gfo~I/1 

(§ ) i. 3 tJ[,i.u.-
Re: Koppers Company, Inc. Operations 

Gasco Facility, 7900 NW St. Helens Road, POltland, Oregon 

Dear Ms. Craig: 

This letter provides an update on the ongoing environmental investigations and 
remedial activities at our Gasco Site in PortLanu, "".!licit indud·=s the facility that you 
operated for many years as Koppers Company, Ine. Much has happened since our last 
correspondence with you regarding this project. 

\Ve are nearing completion of the remedial investigation phase of the uplands project. 
Enclosed are copies of the Phase I and Phase n remedial investigations. These reports 
include comprehensive data packages and findings on the uplands soil and groundwater 
assessment. We have also started the Ecological and Human Risk Assessment process 
and we expect to develop a feasibility study in the near future. These activities' are 
being conducted under the Oregon Department of Environmental Quality (DEQ) 
Voluntary Cleanup Program. -

The Environmental Protection Agency (EPA) has proposed that a six-mile rt!ach of the 
Willamctte River be placed on the National Priorities List because of contamluants in 
the sediments. The Governor of Oregon has cpncurred with the listing. The Gasco site 
is located along this reach ofthe river. DEQ and EPA will work together, with UEQ 
taking the lead role on investigation of the uplands, and EPA taking the lead role on the 
sediments. 

As presented in the enclosed reports, contaminants of concern with the chemical 
characteristics of the pencil pitch processed at your facility have been identified in the 
soils, groundwater and sediments at our property. Giwn the accelerating pace of 
activities at the site, and the agencies' enhanced interest in identifying responsible 
parties, we respectfully suggest that it is time for Beazer East, Inc. to become morc 
involved. 

We invite you to join with us as we move into the next phases of investigation and 
remediation. Specifically, we propose that we enter into an agreement pursuant to 
which your company would pay its fair share of response costs and participate in the 
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process. We would be pleased to meet with you to develop a mechanism for 
determining that fair share. 

Please call me at your earliest convenience to discuss how we might best resolve these 
issues. Best Regards. 

Slit--
Robert J. Wyatt, R.G. 
Environmental Compliance Specialist 

Enclosures 

cc: Richard D. Bach 
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NORTHWEST 

(503) 22&·4211 

January 21, 1997 

Shannon Craig 
Beazer East, Inc. 
436 Seventh Avenue, Suite 1101 
Pittsburgh PA 15219 

Dear Ms. Craig: 

NATU RAL GAS COMPANY 
220 N.W. SECOND AVENUE PORTlAND, OREGON 97209·3991 

Please find enclosed the data package for the Remedial Investigation/Feasibility Study for the 
Northwest Natural Gas property located at 7900 N.W. St. Helens Road, Portland, Oregon. 

Also enclosed are: 
A. The Conceptual Model for the Baseline Human Health Risk Assessment; Dated August 

16,1996 

B. The Oregon Department of Environmental Quality's (OEDQ) comments on the data 
package and conceptual risk assessment model; Dated August 23 ,1996 

C. The Baseline Ecological Risk Assessment; Dated October 4, 1996 

D. Northwest Natural's response to the ODEQ comments on the data package and 
conceptual model; Dated November 15, 1996 

E. ODEQ's response to Northwest Natural's November 15, 1996 comments; Dated January 
15,1997/ 

We are in the process of reviewing the last set of comments from ODEQ. Northwest Natural 
and its consultants will be meeting the week of February 3, 1997 to discuss the next steps 
with the ODEQ. 

Please let me know if you have any questions, comments or need further information. I can 
be reached at (503) 226-4211, Ex. 4322. 

~czI~ 
Sandra K. Hart, Manager 
Environmental and Occupational Safety 

Enclosure 

cc: William F. Giarla, Beazer East, Inc. w/o attachments 
Bruce B. Samson w/o attachments 
Carla L. Kelley w/o attachments 
Ronald K. Opitz w/o attachments 
R. D. Bach w/o attachments 

SKH697/smj 
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To: 
From: 

cc: 

Eric Blischke, Oregon DEQ 

Steve Sonnen 4}S 
Sandra Harl., NWl'4G 

Frank Selker, Decision Focus 

Richard Bach, Sloel Rives 

Subject: Baseline Human Health Risk 

Assessment for Northwest Natural Gas 

Gasco Site - Conceptual Model 

Date: 

Job No.: 

August) 6, 1996 

4810.0010 

This memorandum describes the conceptual model proposed for the bascline human health risk 
al;sessment for the Gasco Site, based on Site-related chemicals, exposure pathways, and 
receptors of likely concern al; idcntified in the remedial investigation (RT; Hahn and Associates. 
1996). Also included is a brief description of the methodology which will be employed to 
complete the risk assessment. 

Methodology for Construction of the Conceptual Model 

The conceptual model to be employed ill the Gasco Site risk assessment will identify chemicals, 
cxposure pathways. and receptors of potential concern and will be uscd [0 guide thc 
implementation of the analysis and risk characterization phases of the risk assessment. 

Chemicals of possible concern, as identified in the RI, have been initially evaluated to focus the 
~isk ac;;);e);sment efforts on th~se chemic~s having a pote~tia] to caus~ significant human h~a1th 
Impacts. To focus the analYSIS, the maxImum concentratIon of chemIcals detected at the SIte, 
within each environmental medium was compared to a possibly relevant regulatory standard. If 
the maximum concentration was greater than il.<> medium-specific standard, it was rctained for 
further evaluation. 

At the Gasco Site, background data have been collected only for Willamette River sediments. 
Therefore. all chemica1s for which there are no regUlatory standards will bc retained for further 
evaluation. Because there are 110 standards for the chemicals detected in the sediments, a 
background comparison will be used as the retention criterion. Chemicals retained through these 
focusing steps arc deemed to be chemicals of potential concern (COPCs). 

Possible expo);ure pathways will be evaluated to determine whether or not they are complete. As 
shown in Figure I, a pathway will be deemed to be complete if all of the following are present: a 
contaminant source (current or historic). a release mechanism, an environmental transport or 
residency medium. an exposure route, and a receptor. Pathways which are incomplete at the Site 
and are expected to remain incomplete will be dismissed. Complete pathways will be retained 
and considered to be of potential concern. Such pathways will be subject to fU11her evaluation. 

Possibl~ receptors wiJ1 be evaluated to identify populations potcntially cxposed to copes. This 
evaluation will be based on current and reasonably JikeJy future land and water uses. 

11000 
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Figure 1. Conceptual Model Elements 
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. . Populations identified as ha!g exposure potential under appropriatetd use scenarios are 
regarded as being of potential concern and will be subjected to further evaluation. 

The process of identifying chemicals, exposure pathways, and receptors of potential concern will 
be iterative. Designation of COPCs. for example. will take information regarding likely 
exposure pathways and receptors into account. Likewise, pathways and receptors can not be 
identified in isolation of the other two components of the conceptual model. 

This process of identification of chemicals, exposure pathways, and receptors of potential 
concern has provided the basis for the proposed conceptual model, with the understanding that 
the conceptual mode1 may need to be updated and refined as information about the Gasco Site is 
analyzed and placed in perspective. 

Designation of Chemicals of Potential Concern 

The RI has identified the relea.l;c of various chemicals to the soil. air, surface water, and 
sediments. The COPCs have been designated by environmental medium from the universe of 
chemicals detected during the RI, with consideration of pathways and receptors. 

Each medium addressed below is accompanied by a table of information. The accompanying 
table lists each chemical analyzed for (excluding general indicator analytes), the maximum 
observed concentration in that medium during the RI, and the standard against which the 
maximum concentration hall been compared. Tn the cal)e of sediments, for which no standards 
are available, no table is provided. 

Table I provides the information used to designate copes in air for the Gasco Site. Air 
monitoring was conducted during drilling activities pelformed during the RI. More extensive air 
monitoring was also perfonned to assess ambient air concentrations downwind of the LNG 
Storage Tank Containment Basin. Only benzene, toluene. ethylbenzcne, xylenes (BTEX). and 
titanium were detected during air monitoring performed while drilling for the RI, nnd the 
maximum concentrations of these chemicals are far below their respective regulatory standards. 
Thus. no COPCl> arc dcfined for air, and it is proposed that air be dismissed as being a pathway 
of potential concern (see Designation of Exposure Pathways of Potential Concern below). Dust 
is further evaluated separately below.· 

SmfaceSoil 

Table 2 provides the information used to designate COPCs in l>urface soil for the Gasco SiLeo 
Shading in Table 2 indicates that the maximum concentration exceeds the medium-specific 
regulatory standard for that particular chemical and the chemical is. therefore, deemed to be a 
COPC. 

As indicated in Table 2, the following compounds are deemed LO be copes and are to be 
evaluated in the risk a~scssmcnt: 

• total petroleum hydrocarbons (TPH)-diesel/oiJ range 

• arsenic 
• benzo(a)anthracene 

• benzo(b)fJuoranthene 
• benzo(k)fluoranthene 
• bcnzo(a)pyrene 

Conceptual Model 
Technical Memorandum 
Gasco Site 

i 1000 ,," 

Page 3 

NWT 003205 



MONTGOMERY WATSON ID:2068818937 AUG 15'96 13:57 No.013 P.05 

. . Table 1. Maximum 'Oncentration of Chemicals in At at the Gasco Site 

Maximum Oregon OSHA p~;V 
Chemical Concentration TWA E 
IVOCs (ppm) (ppm) (ppm) 
benzene 0.11 1 5.0 
toluene 0.007 100 (skin) 300 
ethylbenzene 0.090 100 300 
xyJenes 0.046 100 300 

Metals (mg/m3) (mg/mJ
) (mg/ml) 

antimony <O.009Tf 0.5 1.5 
arsenic <O.OOO9tt 0.01 0.03 
beryllium <0.0005'1 0.002 0.005 
cadmium <0.0002tt 0.005 0.015 
chromium <O.002tt 0.5 1.5 
copper <0.002tt 0.1 0.3 
lead <0.OOO9u 0.05 0.15 
nickel <0. 0005 tt 1 3 
selenium <O.002TT 0.2 0.6 
silver <0. 0005 it 0.0 0.0 
titanium 0.005 10" 30 
zine <0.002tt S· 15 

Particulates (mg/m3) (lllg/m~) (mg/m') 
Total Airbome Dust <O.2TT 10 30 

PAHs (Jlg/m) (J.l.g/m~) (Jlg/m3
) 

acenaphthene <O.3tt 

acenaphthylene <O.1 tt 

anthracene <0.01 11 200 600 
benzo(a)amhracene <O.Oltt 
benzo(b )fluoranthene <O.02tt 
benzo(k)fl uoranthene <O.O]tt 
benzo(a)pyrene <O.O]ft 200 600 
benzo(ghi)perylene <O.O)'T 
chrysene <O.OI,t 200 600 
dibenzo(ah)anthracene <O.opt 
fluoranthcllc <O.OIH 
fluorene <0.0] tt 
indeno( 1 ,2,3.cd)pyrene <O.Ol Tt 

naphthalene <0.1 tt 50,000 150,000 
phenanthrcne <0.01 it 200 600 

Ipyrene <O.O]tt 200 600 
tPEL-Penmsslble Exposure Limit, TWA-Tune WClghted Average, E-Exposure LImIt, 
C-Cciling Limit. 

ttNot detected. Valuc listed is the detection limit which was highest for all samples tested. 
"Titanium TWA is as titanium oxide, zinc TWA is a.~ zinc oxide. 

11000 ~~ , 

C 
(ppm) 

500 

(mg/ml) 

0.025 

(mg/m') 

(J1g1rn') 
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Table 2. Maximum Concentrations 01 Chemicals In Surface Salls at the Gasca Site 

Chemical Maximum Concentration (mg/kg) Regulatory Standard (mglkg) 

VOCs 

benzene 
toluene 
ethyl benzene 
xylenes 

TPH 

<0.3' 
<O.3t 

<0.31 

<0.3' 

2' 
6,000-
20,000' 
2,500-

TPH-ga.~oline <10' 80" 
~~r~~~~pm!m~~!%~~1'~~IJi~i~~;ii~1 mm8mmm&~mj~$8mMB~;(;m!~;p,fw.9~~li~mi!iW~~~lim~~m~~~~~~!mtW~vl~~ ml~t~ffWjj!Hff:!f~iWt\~?:p~!nil!f!~()Q,;?~~!ti~<,t!i:~tj;:f~i!!'!!!!>:ir~~;:::.", 

Metals 

antimony 6.6 280~ 
i!:i);ru:t~~':l:I'''rn1~~tlli~W:31~1'!i''I;I~I~<~I:W'£F~'ffiW'~Hrrp'' ~w'~illif"H'H'ill"""I'~l:I"':lIT!li:Ii:""itffiil!i'T'''''''"''';ilillii!(I:Iii"ni~l~-'-$I'rn"iffiiln ""T'"""\f.iliii'~i"'-"-i'"-~'":~"\)j""il.if"'"t'i';t>""I;",:~\i'l';;"':··'!:; W.~~IYP:\1!li.:fj!~i;;::iJi~if!":!;i;.:;:~f:;i;tAoi!&lti;1~!?!I!~:~ !!n~~b!i!;~!'\!i!l:;,ffimi~,!~!mHl!d!:1!m~:A~!~;m!~mml~du1!!l:i!;l~!\!ff}~~~;h~J;!tl:<· )lr!ffi~:~;:::i::t!:;lj[!;l!~~!~I~i!~!r~:f:!:"t~;'!;i;~;i,!~:::,~!~;:!,I,I:.:f;::!:,::'.,:!::r:'~i~;.: 
beryllium <1.0' 1-
cadmium 1.1 1,000-
chromium 30 1,500' 
copper 60 80,000' 
lead 60 2.000-
mercury <0.1 f 600' 
nickel 26 40,000' 
selenium <0.1' 100· 
silver <0.] I 10,000' 
thallium 7.6 56d 

zinc 160 7,500-

Phenols 

4-chloro-3-methylphenol 
2-chlorophenol 
2,4-dichlorophenol 
2,4-dimetbylphenol 
2,4-dini trophenol 
2-methyl-4,6-dinitrophenol 
cresols, lOlal 
4-mcthylphcnol 
2-nitrophcnol 
4-nitropbenol 
2,3,4,6-tetrachlorophenol 
pentachlorophenol 
phenol 
2.4.5-trichlorophenol 
2,4,6-trichlorophenol 

<51" 
<51'· 
<51" 
<Slit 
<9911 

<51" 
<51 n 

<51" 
<Sl Tt 

<51" 
<5]ft 
<5]n 
<51'1 
<51 TI 

<51 TT 

50' 

500' 
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. Table 2. Maximum con!ntrations of Chemicals In SUrfa! Soils at the Gasco Site 

PAHs 

acenaphthene 
ncennphthylene 
anthracene 

INot Value is the detection 

9.2 
29 
212 

9 
92 
134 

100,000' 

600,000' 

60,000' 

llNot detected. Value listed is the detection Hmit which was highest for all samples tested. 
'Industrial Maximum Allowable Soil Concentration (OAR 340- t 22-045). 
bUST Level 2 Cleanup Standard (OAR 340-122-335). 
'40CFR 530. 13(b)1. 
'Risk-based calculation. Assumes 70 kg body weight. tOO mg/d soil ingestion rute, a hazard quotient of 
1.0, and reference doses (RIDs) of 4E-4 and SE-5 (mg/(kg*d)) for antimony and thallium, respectively. 
(Source: IRIS, April 1996.) 

1100 0, ~ 
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• chrysene 
• dibenzo(ah)anthracene 
• indeno( 1 ,2,3-cd)pyrene. 

Three chemicals for which no soil standards exiSl were detected. An are non-carcinogenic 
polycyclic aromatic hydrocarbons, PAHs-acenaphthylenc, benzo(ghi)pcry)cne, and 
phenanthrene. Other non-carcinogenic P AHs detected at the Site have regulatory standards 
which exceed the maximum concentrations of these three by severa] orders of magnitude. If 
these other non-cclfcinogenic PAHs are considered to be surrogates for the three non
carcinogenic PAHs lacking standards, they can be dismissed. Further, given the extensive 
presence of carcinogenic PAHs in Site surface soils, the magnitude of risk contributed by PAHs 
will not be affected significantly by dismissing these three compounds from further analysis. 
Thus, acenaphthylene, benzo(ghi)perylene, and phenanthrene a.re not regarded as copes in 
sUlface soil. 

Subsurface Soil 

Table 3 provides the information used to dcsignate COPCs in subsurface soil. Again. 
background data are not available at this time. Shading in Table 3 indicates that the maximum 
concentration exceeds the medium-specific regulatory standard for that particular chemical and 
the chemical is, therefore, deemed to be a COPC. The COPCs identified for this medium are: 

• benzene 
• TPH-gasoline range 
• TPH.dieselloill'ange 

• arsenic 
• benzo(a)anthracene 
• benzo(b)f)uoranlhcnc 
• benzo(k)t1uoranthcne 
• benzo(a)pyrene 

• chrysene 
• dibenzo(ah)anthracene 
• indeno( l,2.3-cd)pyrcnc 

• naphthalene 
• phenanthrene. 

As was the case for surface soils, standards do not exist for a.1I analytes listed in Tablc 3. By the 
same rationale as for sUlface soils. acenaphthylene and bcnzo(ghi)pcrylcne in subsurface soils 
have nol been retained for further analysis. Phenanthrene will, however, be retained as its 
maximum concentration exceeds the regulatory standard for naphthalene, a reasonable surrogate 
compound. 

Wipe samples were taken at two locations during the RI. The concentrations of P AHs found in 
these samples nre presented in Table 4. Because personal monitoring data for exposures to 
VOCs and dust were collected in association with drilling activities which took place during the 
RI and exposures to these compounds were weJl below pemlissible limits, dust will not be 

Conceptual Model 
Technical Memorandum 
Gasco Site 
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Table 3. Maximum Concentrations of Chemicals In Subsurface Solis at the Gasco 

Site 

VOCs 

'L'Y~H~'!ltn~~tiVtJI~lfl~~i~'l~~~ij~\~~l~IEisem~lli~iH "ti~'iii~i~ilff)~:]!!f;~I!i:~~~1ffi:R!~!ii!~W~i1\ifOtltJ~~~!'i;!m'jil'ji~;t[.'~!i!l!li~~iii!:l'!iiii;jir,j;; "m1i~ifiair,iiiitl'~tJitli,~i~miil~~I~~:'Ii;lt~'~\:;I\I;lii~?!!n;!!!;'~;~i;!,:::t:i':,':;~\Mt 
I?~: , ; f!P: ' .. p,\~~ !f~ ::~ ': ~ ~~)~ I;: H·.L~!':7l::\;·\H··;::i~htr0;~M~b~~tr;: :~~t~i~rr~~~0~~;mii:~;~(~:~t;I~:;~nt;~i;W0~~i~~im)~:p.~;.::~~H~~J~~7~)!in:?~~t;it~;~.;~~:·mt~~~~~r~~;~~i1kt: :-t:~~;~;i1i·:~:!?t~~t~~~:~i~~\!~t(.'i :~?~:. t!: I:: ~:: i~: '~.':': ;: ,':;~~ ~~.' i:: .;:. "~~;: ' / :;-.;; .: .:~ ~. ~:': ~.;:;; .::; 
toluene 280 6,000' 
ethylbenzene 140 20,000' 
xylenes 220 2.500' 

TPH 

mHjf~~l'lfi~ . 
~ij~di~$~l/~~1..:,i;;i;1:;~~;;:;)!I';"i~"<;;'; ;;"" :;lm:~;iU:;i:i;{:~:!;::i~l:H;m:;;: 
Metals 

antimony <l.ot 280d 

'.rIJ".:~t:!::I:'&J.t,r~~IP"·";t"\t"lnl·'''~Ir.I·'~'''''J:~'Il·'>!1'·''~'t~ r.:I:Ii'1"·"t''''ij!''''·'''i:·''t~'"· "1·"J·'"""!i·I"&"'tr'~""Y'n~I'''l'Il:l1,t'I~I"I!!\'lI.''!l!!t'iJ!111.,.,1"", ""''''"''.''"'!~;.'''lroll~'.~)I;j'l~l·'I1'· "'!!i'I"'."r"";i""'~";' ,.,.' 1'.0:/·:',,' :.""",,,,,,,0.': 'ar-tiC3-lll c~·~;::··71~~~~~~ ,,1;,l·\fl;¥ );~~ql)~I~I~llr.;,lH!PI~I!;I!W .. ~.~~t~I~!L l;~\" "~ .v.~~~.~~l~ .. ::h~~~ 1;F~~!I~li~~~m!l~~~.~·~::t.l .. ~ p~: ·4A!·:~·.::;(;;~·.~·~~;; .. £·.~::::i::\?·~~::(~:FI :.;:(:::(~:(rE~f::Wl)j'\~f1\~ ~~\nil\tl~' , )!nnl~1rt:i.)~~' .!!.~t·,!\~. t· .. :;·' ::: '~~" .!. '~":~; '4.:'.::: .(:: ~ ;::::: 
'. . ..... '. ' '. '.": •• :'::' ::~'. ":::- :: ':"'::' .• :~ 'j;:;';': .. :\:~::;d ':;' '.~'::' I;' ·:H.J '.~::;:.: .:: '~:' .. :: .:.-J~::"~ ::~.:\ ::.'.:' .~.~.:.: ·:~:i:~.;, :' .... ~:: •. t.~:!.\::::!':. i~! ':: ::;.':·:·:·:!~:::·:~:··i::'~:::;~3:::~:~;ii: ;::/. :4:~i ::i·:::·~:.iq;::·:·~t .. :ii;(~;:::~i·~;i;,.i.t:; :.:~~: :: .. \ \.:: .. '-\:': ::. '. :;: ..• : .' .. :~':.:. ':. .. .' '.' ':" .. 
beryllium <1.0t I" 
cadmium 4.3 I,()(')()& 
chromium 30 1,500· 
copper 80 80,000' 
lead 130 2,000· 
mercury <O.10f 6(}()& 
nickel 41 40.000· 
selenium <1.0' 100· 
silver <1.0' 10,000' 
thallium 5.0 56<1 
zinc 3,000 7,500" 

Phenols 

4-chloro-3-mcthyl phcnol 
2-chlorophenol 
2,4-dichlorophenol 
2,4-dimethylphcnol 
2,4-dinitrophenol 
2-tnethyl-4.6-dinilrophenol 
cresol~. lOlal 
4-melhy Iphenol 
2-nitrophenol 
4-nitrophenol 
2,3 A,6-tetrachlorophenol 
pcntach lorophenoJ 
phenol 
2,4,5-trichlorophcnol 
2,4,6-trichloro heno) 

11000:.~ , .. 

<51 tt 

<SItt 
<SIft 
<5)ft 
<99tt 

<51 tt 

<51 tt 

<SIft 
<Sl tt 

<51h 

<SIt! 
0.36 
<51+ t 

<SIft 
<5}tt 

50' 

500' 
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Table 3. Maximum Concentrations of Chemicals In Subsurface Solis at the Gasca 

Site 

PAHs 

ncennphthene 
acenaphthylene 
anthracene , 

9,210 
1,960 
1.650 

~ ~ 

100,000' 

600,000' 
: .': I :, 

60,000' 

UNot detected. Value listed is the delection limit which was highest for all samples tested. 
"Industria] Maximum Allowable Soil Concentration (OAR 340-122-045). 
bUST Level 2 Cleanup Standard (OAR 340-122-335). 
'40CFR 530.13(b)1. 
~Risk-based calculation. Assumes 70 kg body weight, 100 mg/d ~oj) ingestion rate, a hazard quotient 
of J .0, and reference doses (RfDs) of 4E-4 and SE-5 (mg/(kg"'d» for antimony and thallium, 
respectively. (Source: IRIS. Apri11996.) 

"Exceeds naphthalene standard. 

l 1000 '. 
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Table 4. Concentrations of Chemicals in Dust Samples at Gasco Site 

acenaphthene 380 0.014 

accnaphthyJene <20T 0 

anthracene 440 0.016 

2600 0.097 

3400 0.126 

1300 0.048 

2900 0.108 

2500 0.093 

2900 0.108 

550 0.020 

3500 0.130 

150 0.006 

1900 0.071 

68 0.003 

1500 0.056 

0.104 

IS 

Shading indicates exceedance of soil standards (see Table 3). 

1100 0 
1000 :.'. 

~ J 

4.4 0.012 

1.7 0.004 
5.6 O,O]S 

33 0.087 

48 0.125 

18 0.047 

41 0.109 

37 0.096 
36 0.095 
7.5 0.020 

S4 0.141 

1.9 0.005 

27 0.072 

1.1 0.003 

24 0.062 

42 n.tlO 
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. . evaluated viu the inhalatiol.thway. Dust will be considered, how.r, as prut of the ingestion 
pathway (see Designation of Exposure Pathways of Potential Coneem below). 

The following chemicals are regarded a') Copcs in dust: 

• acenaphthene 
• accnaphthylene 
• anthracene 
• hcnzo(a)anthraccnc 

• benzo(b )fluoranthene 

• benzo(k)fluoranlhene 

• bcnzo(a)pyrenc 
• benzo(ghi)perylene 

• chrysene 
• dibcnzo(ah)anthracene 

• fluoranthene 

• fluorene 
• indeno(l,2.3-cd)pyrene 

• naphthalene 
• phenanthrene 

• pyrene. 

Ground Water 

The RI indicates that the ground water beneath the Gasco Site is contaminated with a variety of 
chemicals associated with the Site. However, the ground water in this area is not used as a 
potable source and it does not appear that there are any reasonably likely beneficial uses of 
groundwater. Thus. ground water will not be regarded as part of any direct exposure pathway of 
potentiul concern (see Designation of Exposure Pathways of Potential Concern below) and no 
COPCs for ground water arc designated for the purpose (If this risk assessment. 

Surface Water 

Given that direct surface water exposure pathways arc not deemed to be complete (see 
Designation of Exposure Pathways of Potential Concern below), no copes havc been 
designated for this medium .. Thc only surface water on Site is within engineered waste water 
facilities, and the volume of wuter in the Willamette River would appear to result in considerable 
dilution of the permitted discharges and ground water seepage. 

Sediments 

Sediment samples were taken at several locutions in the Willamette River, along, downstream, 
and upstream of the Gasco Site. TIle upstream samples will be regarded as Site-specific 
background samples. Given that no standards exist against which to compare maximum 
obselved downstream chemical concentrations, alJ chemicals whose concentrations arc elevated 
with respect to background are considered to be of potential concern and will be retained for 
further evaluation. 

Conceptual Model 
Technical Memorandum 
Gasco Site 
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. The data presented in the Rl~emonstr.te that all chemicals detected' downstream sediment 
samples within the River are elevated with regard to background. Thus. a11 chemicals detected 
wilJ be deemed to be of potential concern for this mcdium: 

• TPH-gasoline range 
• TPH-dieseVoil range 

• benzene 
• toluene 
• elhylbenzene 

• xylene 
• acenaphlhene 

• acenaphthyJene 
• anthracene 
• benzo(a)anthracenc 
• benzo(b )fluoranthene 
• benzo(k)fluoranthene 
• benzo(a)pyrene 
• benzo(ghi)perylene 

• chrysene 
• dibenzo(ah)anthracene 

• fluoranthene 

• fluorene 
• indeno(1,2,3-cd)pyrene 

• naphthalene 
• phenanthrene 
• pyrene. 

Because all on-Site sediments are locuted within engineered waste water facilities, exposure to 
such sedimcnts is highly unlikely and will not be considered further (see Designation of 
Exposure Pathways of Potentia] Concern below). 

Biota were not sampled during the RI. TIle mosllikcly exposure Pllthway associated with biota 
that could be affected by chemicals released from the Site is ingestion of fish from the 
WilJametle River (see Designation of Exposure Pathways of Potential Concern below). 
Chemical concentrations in fish wi1l be estimated by modeling food chain uptake from sediment 
through the benthos or sediment-dwe11ing organisms that comprise the majority of the food 
resource for fish. Thus, the COPC~ for biota are identical to those identified above for sediment 
in the River. 

Designation of Exposure Pathways of Potential Concern 

The conceptual model considers an exposure pathway to consist of an environmental medium 
and an exposure route. The universe of exposure pathways considered in this formulation 
include the following (calegorized by medium, as discussed within Designation of Chcmicah of 
Potential Concem above, within route): 

Conceptua] Modcl 
Technical Memorandum 
Ga.c;;co Site 
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• inhalation 
- air 

- dust 

• ingestion 

ID:2068818937 

e 

surface soil 

subsurface soil 

dust 

ground water 

sudacc water 

sediment 

biota 

• dcrmal contact 
surface soil 

subsUlfaee soil 

dust 

ground water 

surface water 

sediment. 

AUG 15'96 14:03 No.013 P.14 

e 

Each ofthesc possible exposure pathways is discussed below, by exposure route, to designate 
those of potential concern for the Gasca Site. 

Inhalation 

As indicated above within Designation of Chemicals of Potential Concel'll, no copes havc been 
identified for air. These included both volatile compounds expecled to be encountered within a 
vapor phase and relatively non-volatile compounds expected to be encountered within a 
particulate or dust pha~e. 

Ingestion of soil and dust is considered to be an exposure pathway of potential concern (see 
Ingestion below). Thus, dismissing dust inhalation from further consideration is justified by 110t 
only the absence of detectable contamination in air While drilling (an activity deemed to have 
exposure potential similar to occasional excavation activities), but also by the fact that ingestion 
of soiJ and dust is expected to contribute orders of magnitude more to the risk estimate than i!i 
inhalation of these media. 

Therefore, inhalation pathways will not be rcgarded as being of potential concern at the Gasco 
Site. 

In&estion 

Incidental ingestion of surface soil and dust arc deemed to be potentially operative pathways at 
this site. Subsurface soil can also be incidcntal1y ingested during short-tenn exposure event.s 
such ac; excavation (see Designation of Receptors ofPotcntial Concern below). 

As noted above within Designation of Chemicals of Potential Concern, direct ground water 
exposure pathways are not complete at the Gasco Site. Although contaminants have been found 
in the ground water under the Sitc. the ground water is not in current beneficial use nor is it 

Conceptual Model 
Technical Memorandum 
Gaseo Sitc 
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expected to become a sourC!f drinking waler in lhe fulure. Theref! ground waler will not be 
included in the human health risk a~sessmcnt in a direct sense. The effect of the ground water 
contamination will be evaluated, indirectly, through its impacl on Willametle River sedimenl, the 
benthic community, and human ingestion of fish (see below). 

Surface water is present on Site within engineered waste water facilities and adjacent to the Site 
wilhin the channel of the Willamette River. Incidental direct ingestion of waste water is deemed 
to be highly unlikely. Incidental ingeslion ofWillamette River water, however, certainly docs 
occur among recreational users of the River, but the volume of water in the Willamelte is such 
that substantial dilution of the Site ground water seepage and permitted discharges to the River is 
inevitable. Thus, ingestion of sur race water will not be regarded as being a pathway of potential 
concern for the Gasco Sile. 

Ingestion of sediment associated with the engineered wa'ite water facilities on Site is deemed to 
be highly unlikcly. While cxposure to River sediments is more likely, the presence of boulders 
along the shore, the absence of a beach, and the steep and deep morphology of the Willameue 
channel next to the Site are not conducive to attracting recreational users. Moreover, the 
cleansing action of the overlying water column selves to mitigate any contact with sediment and 
lowers the opportunity for incidental ingestion considerably. Thus, incidental inges.lion of 
sediment will not be regarded as a pathway of potential concern. 

The final ingestion pathway under consideration is biotic ingestion. The Willwnette River is a 
significant fishery. Fish can be exposed to Sile chemicals through the ingestion ofbenlhos 
dwelling on affected sediments. Thus, this pathway will be regarded as being of potential 
concern for this human health risk assessment. (It will also he considered in the ecological 
assessment). 

In summary, the fo])owing ingestion pathways are deemed to be of potential concern for the 
Gasco Site and will be subjected to detailed analysis: 

• surface soil 

• dust 

• subsurface soil 

• fish. 

Dermal Contact 

With the exception of biota, the universe of possible dermal exposure pathways is identical to 
that for ingestion. Thus, in accordance with the rationale provided above. the dermal contact 
pathways of potential concern have been identified as the following: 

• surface soil 

• dust 
• subsurface soil. 

Designation of Receptors of Potential Concern 

The final element of this conceptual model is the receptors -the population of individunJs 
potentinJJy exposed to the designated COPCs. The universe of receptors of poss.ible concern to 
be considered in Ulis formulation will be as follows: 

Conceptual Model 
Technical Memorandum 
Gasco Site 
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Figure 2. Proposed Initial Conceptual Model for the Gasco Facility 
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e 
• on-Site employees 

penn anent 
~ Northwest Natural Gas (NWNG) 
=$ Koppers Company (Koppers) 
... Pacific Northern Oil (PNO) 

short-term contractors 
= NWNG 
_ Koppers 
.. PNO 

• Site visitors and trespassers 

• recreational users of the Willamette River 
fishermen 

- swimmers. 

AUG 15'96 14:04 No.013 P.16 
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Each of these possible receptors is discussed below to designate those of potential concern for 
further analysis in connection with the Gasco Site. 

Qp·Site Employees 

The primary receptor population at the Gac;co Site consists of on-Site employees. This category 
includes both permanent full-time employees and contractors on the three parcels operated by 
NWNG, Koppers, and PNO. Given that there are three distinct operational parcels of land on the 
Site, each parcel will be evaluated separately as to its receptors of potential concern. 

Operative pathways for permanent employees may include ingestion of and dermal contact with 
surface soil and dust. Contractors could experience significant but short-term exposures not 
likely to be experienced by the permanent staff, such as ingestion of and dennal contact with 
subsurface soil. 

Site visitors and Trespassers 

A second set of receptors includes authorized visitors to the Site and trespassers who wander 
onto the Site without authorization. This set of receptors will not be analyzed explicitly, 
because visitors and trespassers spend far less time on the Site than do pennanent full-time 
employees, any health effects for these occasionally exposed receptors will clearly be far less. 
Accordingly, Site visitors and trespassers will not be regarded ac; being of potential concern for 
purposes of the remaining analytical effort associated with this risk assessment. 

Recreational Users of the WilJamette Riyer 

The final set of possible receptors consists of recreational users of the Willamette River. As 
mentioned previously (see Designation of Chemicals of Potential Concern and Designation of 
Exposure Pathways of Potential Concern above), Site discharges to the River are highly diluted, 
there is no beach adjacent to the Site, and the cleansing effect of the water column serves to 
mitigate sediment exposures. Therefore, swimmers and simiJar types of recreational users (e.g., 
jet skiers, water skiers, boaters, and wind surfers) are expected to experience minimal exposures 
to Site-related chemicals. This group of recreational users of the River will thus not be 
considered as being of potential concern. The category of individuals who ingest fish caught 
from the River, however, will be retained for further analysis. 

Conceptual Model 
Technical Memorandum 
Gasco Site 
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ReceptQr Summary 
e e 

Receptors of potential concern for the GaSCQ Site are thus deemed to be: 

• permanent full-lime and CQntractor emplQyees Qn each of the three operating 
parcels 

• fishennen. 

Initial Conceptual Model and Methodology forAnalysis and Risk Characterization 

The prQPosed initial conceptual model for the GaSCQ Sile is depicted in Figure 2. As mentioned 
earlier, the cQnceptual model will be subject to update and refinement pending further review 
and incQrporation of furthcr infQrmation frQm either site characterization or data analysis efforts. 
Thus, risk conceptualizatiQn is best regarded ao;; a dynamic, ongoing process throughout the 
duration of the risk assessment. 

The next phatses of the ba<>elinc risk assessment will be analysis and risk characterization. These 
phases, tQQ, are best regarded as dynamic. The chemicals, exposure pathways, and receptors of 
potential concern designated above will be evaluated initially tQ further refine the conceptual 
model and focus the subsequent probabilistic evaluatiQn. 

Additional technical memoranda will be produced to document model structure and input 
assumptiQns for the exposul'C and toxicity assessment subphases. If necessary, an interim risk 
characterization technical memorandum will document the results of the inilial evaluation and 
refine the conceptual model. The final probabilistic evaluation will be documented by means of 
a risk assessment repQrt. 

In addition tQ the baseline human health risk assessment. a baseline ecolQgical health risk 
assessment will be conducted. A separate cQnceptual mQdel technical memorandum for this 
effort is under development. 

References 

Hahn and Associates, 1996, Data Packagejor RemediallnvestigationlF'easibility Study, 
Northwest NlLlural Gas Company Ga.,·co Facility. July 1996. 
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220 NW 2ND AVENUE 

~~ 
PORTLAND. OR 97209 

NW Natural 
~ 503.226.4211 

www.l'lwnalural.com 

August 30, 2000 SEP 2 B 2[][JO 

Ms. Shannon Craig 
Beazer East, Inc. 

\ e . 
~ f Jifom?//ltt/ 

2]0-1/1 436 Seventh Avenue 
Pittsburgh, P A 15219 C? ) [ . 3 rJ:[Lu., 
Re: Koppers Company, Inc. Operations 

Gasco Facility, 7900 NW St. Helens Road, Portland, Oregon 

Dear Ms. Craig: 

This letter provides an update on the ongoin~ cln·ironmental investigatlons and 
remedial activities at ourGasco Site in Portland, \\!lidl indud·.:s the facility that you 
operated for many years as Koppers Company, Inc. Much has happened since our last 
correspondence with you regarding this project. 

We are nearing completion ofthe remedial investigation phase of the uplands project. 
Enclosed are copies of the Phase I and Phase IT remedial investigations. These reports 
include comprehensive data packages and findings on the uplands soil and groundwater 
assessment. We have also started the Ecological and Human Risk Assessment process 
and ~\e expect to develop a feasibility study in the near future. These activities are 
being conducted under the Oregon Department of Environmental Quality (DEQ) 
Voluntary Cleanup Program. -

The Environmental Prote:::tion Agency (EPA) has proposed that a six-mile reach of 1:he 
Willamctte River be placed on the National Priorifies List because of co1lt::1minan1s ill 
the sediments. The Governor of Oregon has wncurred with the listing. The G()SCO site 
is located along this reach of the river. DEQ and EPA will work together, with DEQ 
taking the lead role on investigation of the uplands, and EPA taking the lead role on the 
sediments. 

As presented in the enclosed reports, contamimmts of concern with the chemical 
characteristics of the pencil pitch processed at your facility have been identified in the 
soils, groundwater and sediments at our proper~y. Given the accelerating pace of 
activities at the site, and the agencies' enhanced interest in identifying responsible 
parties, we respectfully suggest that it is time for Beazer East, Inc. to become more 
involved. 

We invite you to join with us as we move into the next phases of investigation and 
remediation. Specifically, we propose that we enter into an agreement pursuant to 
which your company would pay its fair share of response costs and participate in the 
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process. We would be pleased to meet with you to develop a mechanism for 
determining that fair share. 

Please call me at your earliest convenience to discuss how we might best resolve these 
issues. Best Regards. 

SillJi--
Robert J. Wyatt, R.G. 
Environmental Compliance Specialist 

Enclosures 

cc: Richard D. Bach' 

NWT 003221 



September, 1%6 GROW WITH OREGON 

NE\AJ KOPPERS CO., INC. PORTLAND PLANT BEGINS PRODUCTION 
Prm!::t:tiilll !)egan last month at the 

new SI million plant of Koppers Co., 
Inc., Tar and Chemical Division, lo
cated in Portlalld's Linnton area. Full 
operation is expected this month. The 
plant is employing 12 persons at the 
start-up. 

Constmction of the new facilitv be
gan last August on ground leased 'from 
Northwest ~atural Gas Company. The 
plant centers around a large distilla
tion tower which is the heart of the 
process. From it, creosote and hot 
pitch are produced, the former for 
the wood preserving industry and the 
carbon pitch for use in aluminum pro
duction. 

The new plant installation also in
cludes an air-conditioned office build
ing with employe locker rooms, a tank 
farm, pitch cooling facilities, a ma-
chine shop and modem boiler build
ing. Thousands of feet of piping are 
used for transferring raw and finished 
materials to and from transportation 
facilities or storage tanks. 

Coal tar, the raw material for Kop
pers production, is brought by boat 
to Willamette River docks at the plant 
site. 

Carbon electrode pitch produced by 
Koppers is made into electrodes used 
bv the aluminum industrY ore reduc
tiqn. The creosote. is produced in the 
distillation of coal tar. 

.-----~ -----------------

Cool tor distillation tower at the new plant of Koppers Co., Inc. in Portland's 
Linnton area is the heart of the company's processing operation. Koppers produces 
corban pitch for the aluminum industry and creosote for wood preserving. The 
products may be shipped out by water, rail or truck since the plant has access to 
a II three facilities. 
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'\i) I:j , . ~\D'· BEAZER EAST, INC., 436 SEVENTH AVENUE, PITISBURGH. PA 15219 USA 
~ \f ~~. TEL: 412 227-2430 FAX: 412 227-2042 

~ LAW DEPARTMENT 

Jill M. Blundon 
General Counsel 

Thomas Burgunder 
Mary Dombrowski Wright 
Billie S. Aaherty 
William F. Giarla 
Mary C. Fairley 
Terrance Gileo Faye 
Robert M. Lucus 
Edward O'Connell 

June 5, 1996 

Carla Kelley, Esq. 
Northwest Natural Gas 
One Pacific Square 
220 N.W. Second Avenue 
Portland, OR 97209 

Company 

Re: Former Koppers Company 
Portland, Oregon Site 

Dear Ms. Kelley: 

I am in receipt of your letter of March 8, 1996. 

The demand stated in your letter exceeds Beazer's view as to 
its liability for the above site, but it is a basis for our 
companies to begin discussing settlement of the Northwest 
Natural Gas Company ("NWNG") claim. 

Beazer is anxious to formulate a response to the NWNG 
demand, but finds it cannot respond in a way likely to 
advance negotiations on a final allocation without more 
information. 

As we told you when we met with you concerning the NWNG 
claim, Beazer needs to see data from the site in order to 
take a position as to its liability. Without data to help 
educate us as to what Beazer's historic contribution to the 
current environmental problem may have been, we would be 
limited to a qualitative assessment of Beazer's fair share. 
Such a quali tati ve assessment would have to be based, for 
example, on the many years of NWNG operations on the former 
Beazer parcel, and on the actions of NWNG in spreading waste 
from its lagoons over it. On this basis, we could not 
approach the level of participation demanded in your letter. 
Data may show us that Beazer's participation should be 
greater than would be suggested by such historical facts. 

It was our understanding that, following our meeting last 
year, NWNG was going to send Beazer both such data and an 
estimate of the costs NWNG is asking Beazer to share. We 
never received such data or cost information, and have been 

10000 
Wrtter's Direct Dial Numb~r 412/227-2635 
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June 5, 1996 
Carla Kelley, Esq. 

Page 2 

given no opportunity to participate in the Remedial 
Investigation ("RI") work in any way. To reiterate what we 
told you last year, in order to respond to the NWNG demand 
for a final allocation, Beazer needs to see any data that 
has been collected to date concerning the site and the 
former Koppers parcel. This would now include data from the 
RI sampling completed to date. Beazer also needs to have 
the right and opportunity to obtain splits of samples taken 
by NWNG in the future, both in connection with the RI and 
otherwise. This would require NWNG to gi ve Beazer 
sufficient advance notice of, and information on, future 
sampling events to allow Beazer to decide whether to have 
someone present to split samples and to make arrangements if 
we decide we want to do so. Beazer would give NWNG a chance 
to review the results of its split sampling, and would like 
to have the opportunity to review NWNG's results before they 
go to the agency. Finally, Beazer would like the 
opportunity to confer with NWNG regarding upcoming RI 
activities and regarding meetings with the agency, and the 
chance to attend such meetings as at least a silent 
participant. 

Please confer with Sandra Hart about the data, cost 
information and rights Beazer is requesting. Once Beazer 
has the RI sampling data, it may be in a position to respond 
to the NWNG demand with a final allocation offer. However, 
addi tional analysis of the chemical fingerprints of the 
constituents present will most likely be necessary in order 
to distinguish between the contributions of NWNG and Beazer 
to the environmental conditions on the former Beazer parcel. 
Such analysis may take som~ time. 

If NWNG is interested in exploring an interim allocation 
covering the duration of the remaining RI work, Beazer is 
willing to discuss that. It would have to be an allocation 
that would be reopened and adjusted once the RI (and any 
other necessary work) is complete, and NWNG and Beazer agree 
on, or otherwise determine, a final allocation. Once those 
things occur, either cost payments made earlier would be 
redistributed based on the final allocation, or the 
allocation as to future costs would be adjusted to make up 
for the difference between the interim allocation and the 
final allocation. 

In terms of an interim allocation, Beazer would presently be 
willing to pay 10% of future RI costs on a nonbinding, 
interim basis, provided that Beazer gets the data and is 
allowed to participate in the RI work as described above. 
In other words, Beazer must first receive the existing data 
and information on costs NWNG wants Beazer to share, and 
Beazer must be given the right and a genuine opportunity: to 
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Carla Kelley, Esq. 
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split samples; to review and comment on data before it goes 
to the agency; to discuss with NWNG upcoming RI work and 
meetings with the agency; and to attend meetings with the 
agency. 

Please let me know whether you would 
interim arrangement on terms such as 
willing to discuss any counterproposal 
make. 

like to explore an 
these. Beazer is 
NWNG would like to 

I look forward to hearing from you soon concerning the data 
and cost information needs described above. 

Please feel free to call me if you have any questions or 
comments concerning the above. 

Very truly yours, 

f;;j/Jtd~;; 
William F. Giarla 

WFG:kem 

bee: Shannon Craig 
A. Kammerer - via FAX 

10000 
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Koppers Company, Inc., PWsburgh, PA 15219 
Telephone 412-227-200r 

I(OPPERS 

VIA FEDERAL EXPRESS 

Mr. Lee M. Thomas 
Administrator 
United States Environmental 

Protection Agency 
401 M Street, S.W. 
Washington, D.C. 20460 

Mr. Robie G. Russell 
Regional Administrator 
United States Environmental 

Protection Agency 
Region 10 
1200 Sixth Avenue 
Seattle, Washington 98101 

May 2, 1988 

Re: Koppers Company, Inc.'s Storage Terminal 
Located in Portland, Oregon 

Gentleman: 

Koppers Company, Inc. ("Koppers") owns and operates a 
storage tank terminal located in Portland, Oregon ("Northwest 
Terminal"). The Northwest Terminal operates as a transfer 
station for a number of products such as creosote, carbon pitch, 
and refined tars. While most of the facilities that manufacture 
these products are subject to the final Organic Chemicals and 
Plastics and Synthetic Fibers Category Effluent Limitations 
Guidelines, Pretreatment Standards, and New Source Performance 
Standards ("OCPSF ELGs") promulgated by EPA at 52 Fed. Reg. 
42522, 42568 (November 5, 1987), there are no manufacturing 
processes at the Northwest Terminal. The purpose of this letter 
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Mr. Lee M. Thomas 
Mr. Robie G. Russell 
May 2, 1988 
Page 2 

is to request a ruling that the OCPSF ELGs are not applicable to 
the Northwest Terminal. In the alternative, if EPA concludes 
that the OCPSF ELGs are applicable to the Northwest Terminal, 
this letter should be considered a request for a Fundamentally 
Different Factors ("FDF") var iance under section 301 (n) of the 
Clean water Act, as amended, and, to the extent applicable, under 
40 C.F.R. Part 125, Subpart D. 

INTRODUCTION TO THE NORTHWEST TERMINAL 

From 1966 to approximately 1972, the Koppers facili ty 
located at 7540 Northwest Street Helens Road, Portland, Oregon, 
was a tar processing plant which distilled crude coke oven tar. 

In approximately 1972, the processing of tar ceased. 
The tar processing facility was abandoned and partially 
dismantled and in 1973 the facility became a transfer terminal. 
Creosote and other coal tar products are transferred from the 
tank cars to storage tanks. In addition, solid coal tar pi t'ch 
occasionally is handled at the terminal. From the storage tanks, 
products are either pumped into tank trucks or drummed and 
delivered to customers. 

The NPDES Permit for the Northwest Terminal faci Ii ty 
was issued by the State of Oregon on January 8, 1988 and expires 
November 30, 1992. The source of the water discharged under this 
permit is stormwater run-off only. 

APPLICABILITY OF THE OCPSF ELGS 

The OCPSF ELGs are applicable to "process wastewater 
discharges" from establishments manufactur ing OCPSF products or 
products otherwise set forth in the ELGs. 52 Fed. Reg. 42569 
(1987) (to be codified at 40 C.F.R. §414.11). The term "process 
wastewater discharges" is defined as "discharges from all 
establishments that manufacture products or product groups listed 
in the applicability sections of this regulation • "52 
Fed. Reg. 42523 (1987)(emphasis added). As noted in the Federal 
Register preamble to the OCPSF ELGs, "nonprocess wastewater is 
regulated by permit writers on a case-by-case basis. • • ... Id. 
at 42530. Thus, the OCPSF ELGs do not apply to facilities that 
do not operate an ongoing OCPSF manufacturing process. 

As described above, there are no manufacturing 
processes at the Northwest Terminal. Thus, there are no "process 
wastewater discharges" from the terminal and the OCPSF ELGs are 
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Mr. Lee M. Thomas 
Mr. Robie G. Russell 
May 2, 1988 
Page 3 

not applicable to the terminal's NPDES discharge. The Northwest 
Terminal is certainly a better example in this regard than 
"stand-alone OCPSF research and development, pilot plant, 
technical service, and laboratory bench scale operations" which 
are expressly excluded from regulation under the OCPSF ELGS. Id. 
at 42523. Because the ELGs are not applicable, the terminal 
remains subject to the effluent limitations in the current NPDES 
permit which was written on a case-by-case basis by the State of 
Oregon. 

Koppers believes that the inapplicability of the OCPSF 
ELGs to the Northwest Terminal is self-evident from the language 
of the ELGs. However, Koppers hereby requests an agency ruling 
on the issue to avoid any potential misunderstanding. 

FUNDAMENTALLY DIFFERENT FACTORS 

Section 301 (n) of the Clean Water Act, as amended, 
provides that EPA may issue an FDF variance where the following 
conditions are found to exist: 

1. The facility is fundamentally different with 
respect to the factors (other than cost) specified 
in section 304(b) or 304(g) and considered by the 
Administrator in establishing the OCPSF ELGs; 

2. The FDF variance application is (a) based solely 
on information and supporting data submitted to 
the Administrator during the rulemaking for 
establishment of· the OCPSF ELGs specifically 
raising the factors that are fundamentally 
different for such facility; or, (b) based on 
information and supporting data referred to in 
clause (a) and information and supporting data the 
applicant did not have a reasonable opportunity to 
submit during such rulemaking; 

3. The alternative requirement is no less stringent 
than justified by the fundamental difference; and, 

4. The alternative requirement will not result in a 
non-water quality environmental impact which is 
markedly more adverse than the impact considered 
by the Administrator in establishing the OCPSF 
ELGs. 
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Mr. Lee M. Thomas 
Mr. Robie G. Russell 
May 2, 1988 
Page 4 

As the following discussion illustrates, the Northwest Terminal 
satisfies these four criteria and therefore justifies an FDF 
variance. 

Fundamental Differences 

Section 304(b) of the Clean Water Act directs the EPA 
to consider the following factors when promulgating the OCPSF 
ELGs: the age of equipment and facilities involved, the process 
employed, the engineering aspects of the application of various 
types of control techniques, process changes, the cost of 
achieving such effluent reduction, non-water quality 
environmental impact (including energy requirements), the total 
cost of application of technology in relation to the effluent 
reduction benefi ts to be achieved from such application (best 
practicable control technology only), and such other factors as 
the Administrator deems appropriate. 

The Northwest Terminal is fundamentally different from 
the factors considered by EPA in promulgating the OCPSF ELGs in 
one major and undeniable respect: the Northwest Terminal is not 
a manufacturing facility. Because the ELGs are designed to 
regulate discharges from manufacturing facilities, almost all of 
the factors listed in section 304(b) are different for the 
Northwest Terminal. Most notable, the processes employed, the 
engineering aspects of the application of control techniques, and 
the process changes at the terminal bear absolutely no 
resemblance to those of the manufacturing facilities considered 
by the EPA in promulgating the ELGs. See,~., 52 Fed. Reg 
42528-529 (1987) (specific data collection effort for engineering 
cost methodology based upon questionnaires received from sixty
seven OCPSF manufacturers). Thus, the first requirement for an 
FDF variance is satisfied by the Northwest Terminal. 

Submission of Information 

Based upon our understanding that nonmanufacturing 
facilities were not subject to the proposed OCPSF ELGs, Koppers 
did not submit comments to EPA regarding the Northwest Terminal 
during the rulemaking. However, information regarding the 
fundamental differences of the Northwest Terminal was provided to 
EPA in Koppers' section 308 questionnaires. This information was 
again submitted indirectly to EPA during the recent NPDES 
permitting process for the facility. Thus, the second 
requirement for an FDF variance is satisfied by the Northwest 
Terminal. 
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Mr. Lee M. Thomas 
Mr. Robie G. Russell 
May 2, 1988 
Page 5 

Alternative Requirements 

Koppers proposes that the Northwest Terminal remain 
subject to the effluent limitations in its current NPDES permit 
which were written by the State of Oregon on a case-by-case basis 
pursuant to section 402(a) (1) of the Clean Water Act. These 
limitations were calculated in accordance with the provisions of 
40 C.F.R. Part 125, Subpart A, were approved by EPA, and, by 
definition, satisfy the third and fourth requirements for an FDF 
variance. 

CONCLUSION 

Koppers respectfully requests a ruling from the EPA 
that the OCPSF ELGs are not applicable to the Northwest Terminal 
because there is no manufacturing process and, hence, no process 
wastewater discharge at the facility. If, in the alternative, 
the EPA determines that the Northwest Terminal is subject to the 
OCPSF ELGs, Koppers hereby requests that the terminal's NPDES 
discharge be granted an FDP variance pursuant to section 30l(n) 
of the Clean Water Act, as amended. 

cc: Jill M. Blundon, Esquire 
l!-B1:'I'Iie S. Nolan, Esqui re 

Dean A. Calland, Esquire 

Sincerely, 
__ --_ ""J 

:;-" /;:.h"-L'/ ~ d -((-.,~ i'r h~/' 
James R. Batchelder 
Vice President, Technology 

and Environment 
Tar and Wood Products Sector 

NWT 003230 



September 10, 1993 

CERTIFIED MAIL nlQ. P-~15-447-128 
R.ETURN RECEIPT REQUESTED 

Ms. Sandr~ Hart 
Northwest Natural Gas Co. 
220 NW 2nd Ave. 
Portland, OR 97209 

Re: Northwest Natural Gas Co. 
ECSIID # 84 

Dear Ms. Hart: 

oregon 
DEPARTMENT OF 

ENVIRONMENTA L 

QUALITY 

The Oregon Department of Environmental Quality (DEQ) has· completed a Preliminary 
Assessment Equivalent (PAE) for the Northwest Natural Gas Co. site. In completing 
the PAE, the DEQ reviewed Its file 1I1formation on the site, includi,ng a 1987 federal 
Preliminary Assessment (PA). A Strategy Recommendation is Included. 

As noted In the Strategy Recommendation, the DEQ has determined that further 
. action is required at this site to address releases of hazardous substances that 

threaten public health or ·the environment. Specifically, further sampling needs to be 
performed to characterize the extent of soil and groundwater contamination caused 
by the past disposal of-coal tars by the Portland Gas & Coke Company. As described 
in the Strategy Recommendation, DEQ anticipates that the investigation will Involve 
sampling on portions of the site currently leased to Paclf.ic Northern Oil Co. and 
Koppers Industries, and on adjacent property owned by Wacker Siltronlc Corporation. 

The DEQ looks to parties responsible under Oregon's Environmental Cleanup Law t6 
undertake necessary action beyond the PAE. In general, persons who have owned or 
operated a site during the time releas.es of hazardous substances have occurred and 
persons who knew or should have known of the release when they purchased the 
property are strictly liable for investigation and cleanup costs. Persons who have 
caused or contributed to the release are Similarly liable. Oregon's Environmental 
Cleanup Law, DRS 465.255, describes the liability provisions more specifically, 
including defenses allowed. If the DEC conducts further investigation or remedial 
action, it may recover its remedial action costs against responsible parties. The DEQ 
may also require liable parties to undertake remedial action necessary to protect public 
health and the environment under GRS 466.260. -

Persons potentially responsible tor investigation and cleanup of a site have the 
following options for pursuing further action. They may: 

D Request the DEQ to oversee further investigation or cleanup 
through its Voluntary Cleanup Program: or 

....... : 

, I..: : '~bst-It'" brand fax transmittal memo 7671 It 01 pagn. S-

•.. ~ .. 
~ ; Q 

'\ !r: 
\'" ...... . 

811 SW Sixth Avenue 
Portland, OR 97204-139C' 
(503) 229-56% 
TDD (503) 229·699~ /!-
DEQ.1 't.( 
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Sandra Hart 
September 10, '993 
Page 2 

"urrcr;;::J rur;; I LHI'IU 

• Walt until the· OEQ notifies them of its Intent to pursue further action at the 
site, determine responsibility at that time, and pursue the action required; or 

• Pursue further action independently of the DEQ. The DEQ will review 
independent work ifl accordance with Its priorities and may require additional 
action at the site. DEQ will track its cost In reviewing any site information and 
will seek to recover those costs against persons liable under CRS 465.255 if 
it determines that removal or remedial action is needed or was needed at the 
time DEQ made Its recommendation for further action •. 

The DEQ strongly encourages persons to pursue action through the Voluntary Cleanup 
Program. Under any of these options, the DEQ will either require an agreement to pay 
Its oversight costs as work proceeds or will track its costs and seek to recover them 
against responsible parties at a later date. The DEQ has determined that this site is 
a priority for further action, and unless we hear from you in the requested time period, 
we will contact yo.u to pr0ceed under the first or secon~ of the listed options. 

The status of this site will be updated in our Environmental Cleanup Site information 
(ECSI) database and the site recommended for listing on the DEQ's Confirmed Release 
List and Inventory of hazardous substances sites list pursuant to ORS 465.215 and 
465.225 and OAR 340·122-430 and 440. A letter regarding listing will Tollow. 

We appreciate your cooperation in addressing this site. Please let us know within 30 
days of receipt of this letter whether you plan to proceed with further action at this 
site. I can be reached at (503) 229·5657. To discuss the Voluntary Cleanup 
Program, please contact Karla Urbanowicz, at (503) 229-6729. 

KD:m 
SA\SM5385 

Sincerely, 

Heather Schijf, Coordinator 
Site Assessment Section 
Environmental Cleanup Division 

Enclosure: Strategy Recomrnehdation 
cc: John Oxford, Koppers Co., Inc. 

Bob Saling, Pacific Northern Oil Co. 
Rudolf Staudigl, Wacker Slitronic Corp. 

.:;~) Dick Bach, Stoel, Rives, Boley I etc. 
Mary 'Wahl, ECD, DEQ 
Mike Rosen, ves, DEQ 
Thomas Miller, SRS, DEQ 
c:.- "C .,i1" ifR.I1 
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DEQ SITE ASsESSMENT BEC,TION - STRATEGY RECO»MENDAT:tOIr 

Site Name: 

site CERCLlS Number: 

DEQ ECSI Number: 

site Address: 

Recommendation By: 

Approved By: 

Date: 

J}ackgrQund: 

North""est Natural Gas Co. 

02773;\359 

84 

7540 NW St. Helens. Road 
Portland, OR 97210 

Kevin Dana, Environmental Specialist, 
site Assessment section 

Heather SChijf\}?coordinator, 
site Assessment Section 

J"une 7, 1993 

1&:J3 

Thera ip conflicting information as to when 'operations began on
site. Apparently, portland, Gas and coke Company purchased the site 
in the 1880's, ·and by 1913 had constructed a gasification plant. 
Portland Gas operated the plant until 1956, when it viaS transferred 
to Northwest Natural Gas company. During this time, waste products 
from the gasification operations were deposited on-site. Until 
1925, all waste products were discharged directly to the Willamette 
River. After' 1925, tars were separated from the wastewater in 
set.tling ponds. A. total of 30, 000 'cubic yards of coal tar 
accumulated in the ponds on the southern end of the property, near 
the shores of Doane Lake. 41,000 oubic yards of spent oxide were 
piled on the northern end of the property. Northwest Natural Gas 
razed most of the facilities in the late 1960's and built a 
liquified natural gas plant in their place. Five large above 
ground storage tanks were leased to Pacific Northern Oil Co. and 
used for oil storage, receiving, and distribution activities. 

In 1965, the Koppers company leased an eight acre portion of the 
site from North~est Natural Gas and built a coal tar distillation 
plant.' The distillation prooess produced oil, which was stored in 
an on-site tank farm. Waste streams of creosote and pitch were 
cooled and solidified in storage tanks, then apparently dumped into 
an on-site disposal pit. It is not precisely known how wastewater 
was ~isposed of. The plant operated until 1973, when' it was shut 
down due to a lack of raw materials. 

About this time, Northwest Natur~l Gas was sprucing up it.s propert'y 
in preparation for building a suostitute natural gas plant. (The 
plant was never constructed). Most of the spent oxide was hauled 
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to the Scappoose landfill. The rest was mixed with overburden and 
used to cOVer the coal tar pits to a de.pth of· about ten feet. 
(Part of Doane Lake was apparently also filled in). Northwest 
Natural Gas then sold this portion of the site to Wacker siltronic 
Corporation, which built a plant on at least part of the fill. 
(See ECSI #183 for more information on the Wacker Siltronic site). 

The Koppers plant reopened in 1974, producing experimental batches 
of "electrode pitch", About 1975, Koppers installed a rainwater 
collection and treatment system around the tank farm to comply with 
a permit condition. (Apparently, the company had an NPDES permit 
for its surface water runoff, s~nce the water was funnel.l.ed into a 
ditch). ·The "treatment" system simply consisted of an oil/water 
separator. Koppers also began to discharge its industrial 
wastewaters to the sewers under permit. Since about 1977, the 
facility is believed to have only been used for the bulk transfer 
of creosote oil and coal tar pitch. 

In 1982, DEQ sampled ·five groundwater monitoring wells that ringed 
Koppers' waste disposal site. The wells were sampled for phenols. 
One sampl~ had 24 mgtl; the other four samples were all under 1 
mgfl. DEQ performed more extensive grou~dwater sampling in 1984. 
The sampling found naphthalene (48 mg!l), aoenaphthene (45 mg/l), 
fluorene .(65 mgtl), phenanthrene (240 mg/l), anthracene (330 rogtl), 
fluoranthene (110 mgjl), pyrene (88 mg/l) , lead (236 109/I), and 
ethylben~ene (3aO mg/l), all of which are well above SOCLEAN's 
groundwater· standards. DEQ also sampled the sediment in a 
containroen·t basin, and found similar contaminants. (only 
ben~o(a)pyrene (120 ppm) was at levels that violated SOCLEAN). It 
is unclear exactly where the containment basin is located. 

Camp Dresser & McKee, Inc. performed a "site characterization" in 
1987, which incorporated the results of DEQ's sampling. (A copy of 
Camp Dresser's repor~ \>las not in the file; however, a 1988 summary 
of the information by Tetra Tech was available). Also in 1987, 
Ecology and Environment (E&E) performed a Preliminary Assessment 
(PA) on the Koppers portion ot the site for EPA. E&E re90mmended 
no further action under.the federal Superfund, because the 
contamination was unlikely to affect human health. Because DEQ 
planned to conduct a study of area groundwater, EPA agreed to defer 
to state authority. 

In 1990, DEQ signed a cOhsent· decree with the property owners in 
the Doane Lake area to study the area's groundwater contamination. 
The seven month study ended with a recommendation that the sites in 
the Doane Lake area be remediated separately. (See ECSI #36 for 
more information on the Doane Lake study). 

gec2mmeud~tion/Action: 

The site Assessment Section has reviewed file information rel~tin9 
to this site. contamination at €he site is extensive but does not 
pose an imminent threat to human health. The coal tars are buri~d 
under ten feet of fill, and groundwater in the area is not used for 

.... 
': 
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Oiegon 
September 10, 1993 

CERTifiED MAIL NQL e-9J 5-445-841 
RETURN RECEJPT REQUESTED 

DEFARTMF.NT OF 

ENVIRONMENTAL 

QUALITY 

Mr. John Oxford 
Koppers Industries, Inc. 
7540 NW St. Helens Road 
Portland, OR 97210 

Dear Mr. Oxford: 

Re: Koppers Co., Inc, Portland 
ECSIID # 84 

The Oregon Department of Environmental Quality (DEQ) has completed a PrelimInary 
Assessment Equivalent (PAE) for the Northwest Natural Gas Co. site. As a lessee, 
your property at 7540 NW St. Helens Road is considered a part of the Northwest 
Natural Gas Co. site. 

You should soon be receiving a copy of a letter that was sent to Northwest Natural 
Gas. As described in the letter, DEQ has determined that further sampling needs to 
be performed to characterize the extent of soil and groundwater contamination caused 
by the past disposal of coal tars by the predecessor company of Northwest Natural 
Gas. As part of its review of information in the Northwest Natural Gas site file, DEQ 
determined that a disposal pit exists on your property, into which waste streams of 
creosote and pitch were apparently dumped in the past. DEQ believes that further 
sampling Is necessary In the pit area to determine If hazardous substances are present 
In concentrations that may pose a threat to human health or the environment. 

The DEQ lOOKS to parties responsible under Oregon's Environmental Cleanup Law to 

undertake necessary action beyond the PAE. In gener('ll, persons who have owned or 
operated a site during the time releases of hazardous substances have occurred and 
persons who knew or should have known of the release when they purchased the 
property are strictly liable for Investigation and cleanup costs. Persons who have 
caused or contributed to the release are similarly liable. Oregon's EnvIronmental 
Cleanup Law, ORE 465.255, describes the liability provisions more specifIcally I 
Including defenses allowed. If the DEQ conducts further Investigation or remedial 
action, it may recover its remedial action costs against responsible parties. The DEQ 
may also require liable parties to undertake remedial action necessary to protect public 

\ f:~:th and the e::~~::ent under ORS 465.260. • 
'~ t \) \) (J Post-It'" brand fax transmittal memo 7671 

811 SW Sixth AvcJllJe 
Portland, OR 97204-]390 
(50.'1) 229-5690 
TDD (503) 229-69')3 

@, DEQo] 
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John Oxford 
September 10/ 1993 
Page 2 

Persons potentially responsible for Investigation and cleanup of a site have the 
following options for pursuin9 further action. They may: 

• Request the DEQ to oversee further investigation or cleanup through Its 
Voluntary Cleanup Program; or 

• Wait until the DEQ notifies them of Its intent to pursue further action at the 
site, determine responsibility at that time, and pursue the action required; or 

• Pursue further action independently of the DEQ. The DEQ will review 
independent work In accordance With Its priorities and may reqUire additional 
action at the site. DEQ will track its cost in reviewing any site information and 
will seek to recover those costs against persons liable under ORS 465.255 if 
it determines that removal or remedial action is needed or was needed at the 
time DEQ made Its recommendation for further action. 

The DEQ stronglY encourages persons to pursue action through the VOluntary Cleanup 
Program. Under any of these options, the DEQ will either require an agreement to pay 
Its oversight costs as work proceeds or will track Its costs and seek to recover them 
against responsible parties at a later date. The DEQ has determined that the disposal 
pit is a priority for further actlon, and unless we hear from you in the requested time 
period, we will contact you to proceed under the first or second of the listed options. 

We appreciate your cooperation In addressing this site. f>lease I~t us know within 30 
days of receipt of thIs letter whether you plan to proceed with further action at this 
site. I can be reached -at (503) 229-5657. To discuss the Voluntary Cleanup 
Program, please contact Karla UrbanowiCZ, at (503) 229-6729. 

KD:m 
SA\SM5384 

Sincerely, 

Heather Schijf, Coordinator 
Site Assessment Section 
Environmental Cleanup Division 

cc: Sandra Hart. Northwest Natural Gas Co. 
Dick Bach, Stoel, Rives, Boley, etc. 
Mary Wahl, ECD, DEQ 
Mike Rosen, ves, DEO 
Thomas Miller, SRS, DEO 
SAS file #84 
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drinking. However, the contamination is apparent.ly migrath1g-, and 
may pose a threat to the environment. In May 1992, ,th~ ,A_tmy corps 
of Engineers found polynuclear aromatic hydrocarbons (PAHs,) in the 
5-20 ppm range in core samples in Willamette River sediments 
adjacent to the site. site Assessment recommends that further 
sampling be performed to determine. the ex~ent of the soil and 
groundwater contamination. The Wacker Siltronic property should be 
included in this investigation. Because the known levels of 
groundwater contamination are so high, site Assessment recommends 
that the sampling be given a high priority. Site Assessment also 
recommends that the site owner enter the Voluntary cleanup Program. 
Finally, the site should be place~ on the confirmed Release List 
and tne Inventory. 

Be!e;ta1§ Within or Qutside DEQ: 

This site has not been referred to another division of DEQ or' an 
outside regulatory agency. The site Response Section was consul ted 
regar~ing the disposition of this ~it2. ' 

ptber: 
", 

Th'is ~;-ite is currently listed in DEQ's ECSI 'database under three 
filenam~s:· Northwest Natural Gas Co. (ECSI #84); Koppers Co~panYI 
Inc. -, portland (ECSr '#62); and Pacific Northern Pil Co. (ECSI 
#396). The files will be combined under the filename Northwest 
Natural Gas Co. and updated with information contained in this 
decision document. The, updated information will ,reflect site 
Assessment's decision for further action at the site. 

F~ECE'VED 
c: r.:) ~ 5 1993 .......... \ t... .. ... , 

KOPPERS INOS .• INC. 
PORTLAND,OR 
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TO: 

• 

~o rt Abendroth 
B 1 Baldwin 

on Marion . 
Neil Wallis 

• 
June 11, 1985 

Seattle 
Pittsburgh 
Pittsburgh 
Portland 

FROM: John Denham Seattle 

SUBJECT: NORTHWEST TERMINAL WOODTREATING SITE 

This is a status update regarding cleanup of soil at our Portland Oregon 
terminal where the Pentachlorophenol operation existed. 

Following Don Marion and Bill Baldwin's March 13, 1985 visit, the following 
occurred: 

a. On April 2, Bill B called to coordinate results of his contact with 
Koppers geologists. Bill requested sampling per enclosure 1. On 
April 4, Robert A agreed with this action. On April 5, Neil W was 
tasked to locate a firm to accomplish soil sampling and a laboratory 
which could handle this sizable soil analysis within a reasonable time 
frame at the lowest possible costs. 

b. After a diligent search, it was learned there was only one firm in the 
area that had the capability to do this job - Riedel Environmental 
Services, Inc. On April 25, Riedel submitted their cost of $18,600 
(enclosure 2). I asked for a cost breakdown.· Riedel submitted it on 
May 18 (enclosure 3). Drilling cost of $1;544 is actual fee of 
drilling contractor Sweet and Edwards out of Kelso (I verified this). 
Analytical cost of $4,956 is strictly the laboratory charge for 
processing 96 samples from 16 holes at 6 six samples per hole. (Note 
this is 1 less holes than Bill B requested but covers a larger 80' x 
80' area). Method of analysis is GC/MS, which is the only one allowed 
by EPA/DEQ. Cost to analyze each sample is $51.63. labor cost of 
$3,985 includes taking nine additional composite surface samples (3 on 
northeast, 3 on east and 3 on south) outside bermed area to determine 
soil contamination boundaries, taking the 96 samples mentioned above, 
drawing the drillirig plan, preparing the contour map which shows 
location of contamination at the various depths, supervision of entire 
job on site by a qualified hydrologist and writing the report. Other 
direct costs of $2,115 cover decontamination of equipment between the 
taking of each sample, sample jars, safety gear u·sed, drums for and 
disposal of decontamination solvent used for all e~uipment . 
decontamination and the bentonite used to plug all holes dri)led. 
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c. Contract with Northwest Vacuum Truck Service was negotiated (enclosure 
4). Certificate of insurance coverage (enclosure 5) and contract bond 
(enclosure 6) were obtained from contractor. An "approved" transporter 
was obtained (Gresham Transfer Service) . 

. " 

<;l~i:D:::~p !,d: ;: ~ posal re~u~.~tf or oontami na ted~ 0 i1 wa s a pp roved b~ 0 EQ (E no los u:e 

\·,it~iL~·,'·:«~.' . Hazardous Waste HanHes'ts with appropriate instructions were obtained 
d~~ij~~Gi;~~;·.; ... ). e. (enclosure 8) • . . "., 
,:}~%~~.:."".} .. I"'·"'\ '.':. '.r"':'.: ' .. "';:: , .. ''', "., .. ,; .... 

}Iii!l;;~:' ' . f 'll;~~;~~!!:Ii:I!~l~~!~!!~!~~!~~~~ ;il~;~~l!~;;:~;;ll;;~!!~!~!~r~:~io 
···/ti?$'rr·t',q,,! ':::'~ . resulted in sat1sfactorl1y worded. replacement pages for agreement, 
;~i~~h};1~~~f;~;:;;'~.'·' which arrived today and are included in enclosure 9. . 
'l{j-:t;lt:":'iiY}':: :' 1 . . ' . 

~~~1.~.t~i,jh~Y:;:;·At· this point in time, everything .seems to be "go". All arrangements have 
:!~t.)l~:t~J:;\:'been made to start the first phase of digging, hauling and disposing on June 

;;~,~I~lL~~~f,:f:{24, '1985. I will be on site. Plan is to remove and dispose of several truck 
',';~;;:;r~':.:}'; loads of sol1, stop, have sampling and analyses done, then repeat as needed. 
~;;~4~~5t;tW:';i.Jh1s approach takes advantage of lower disposal costs (prior to July 1) and 
,;;~~~,~t·J~:~:t'~:,the conduct of the expensive sampling and analysis only one time. Current 
';\Jft~;}D:;:(i~ known costs for first phase are $5},OOO plus $.18,600 =. $71,600. " 

:iil!r~I:V:': .. ,. ..... ., .. j 
.:,.1,: j:·.,I.";:C.IJ .. JPD/ch ..' ... . 
"1l.~1..:... .. !.'J)'h,;.-~, .. r4~i'~ ".:.! .. ,' :".~ ;.~:3",(·-",~ • . ''";'{r:r"t9!.~.1;~.,t,-1 . .; .. ".,. /''It''';r.'I~,'(I·-4~jt l1" " 

" '~,j;',;,:,!l;".~~I,,:,.'tll."'''':;,I''', I," ,;' "',' :'" 

.1 .. " 

),' 
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• Drill 23 holes and obtain samples from each. 

On holes 2, 3, 4, 6 & 7: 
a. Sample at 6", 1', 2', 3', 5', 10' and 15' . levels. 

-?: ~ 
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b. Analyze samples at 1', 2', 3', 5' & 10'_levels (25 analyses). Also analyze holes 2,3 & 6 at 15' level. 
c. 

On 
a.· 
b. 
. c. 

Hold remaining samples at 40 degrees F. , ". 
"'" 

all other holes: 
Sample at 6", 1', 2', 3', 5':and 10' levels. 
Analyze samples at 6", 1', 2' & 3' levels (72 analyses). 
Hold remaining samples at 40 degrees F • 
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A. Generator's Phone ( 

5. Transporter 1 Company Name 

7. Transporter 2 Company Name 

9. Designated Facility Name and Site Address 

Chern-Security Systems, Inc. 
Star Route . 
Arlington, Oregon 97812 

• 
1. Generator's US EPA 10 No. 

US EPA 10 Number 

US EPA 10 Number 

US EPA 10 Number 

US DOT Description (Including Proper Shipping Name. Hazard Class. and ID Number) , 

.... 

".-::". 

Special Handling Instructions and Additional Information 
a. 
b. '. ~ ' .. 

c. 
d. 

., " 

12. 

No . 

16. GENERATOR'S CERTIFICA TION: I hereby declare that the contents of this consignment are fully and accurately described above by proper 
shipping nome and are classified, packed. ma,ked. and labeled. and are in all respects in proper condition for transport by highway 
according to applicable international and national governmental regulations. 

Printed/Typed Name Signature 

Signature 

Signature 

"i. 

Discrepancy Indication Space 

': ... 

20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

Printed/Typed Name Signature 

'" .. 

Monrh Day Year 
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4.0 MANIFEST REQUIREMENTS 

When hazardous waste is transported from the generator's location to the 

Arlington Facility. the Oregon DEQ. U.S. DOT and EPA require proper 
manifesting. Beginning September 20, 1984. these agencies required use of a 

uniform hazardous waste manifest form (Exhibit 7a) and. where necess~ry, a 
continuation sheet (Exhibit 7b). 

Each load of chemical waste shipped to the Arlington Facility must be 
accompanied by one or more properly completed uniform manifests. All copies 
of manifests and continuation sheets must be legible. If manifest forms are 
needed by the generator, treater or transporter, they can be obtained by 
contacting the appropriate Chern-Security Systems sales office. When the 
transporter arrives at the Arlington Facility. the manifest(s) and other 
shipping paper(s) must be presented to the site receiving clerK for verifi
cUi on. 

4.1 WHEIl TO USE THE CONTINUATION SHEET 

The continuation sheet must be used if: 
o More than two transporters are used to transport the waste. or; 
o More space is required for U.S. DOT description and related infonna

tion in Section 11 of the manifest. 

4.2 GENERATOR SUPPLIED INFORMATION REQUIRED ON MANIFESTS 

To meet all the applicable current regulations on manifesting of hazardous 
waste to the Arlington Facility. and to help us efficiently and speedily 
handle waste loads. the items described below are needed on a properly 
completed manifest. A sample completed manifest is shown jn Exhibit 7c. 
States other than Oregon may require other information (see Exhibit 7d). 
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t' 

Continuation 
Sheet 

Section ;} 

21 

22 

23 

24-27 

o and Q 

Hone 

28 

• 
Manifest 
Section # 

1 

2 

3-4 

5-8 

o and F 

9. 10. H 

11 

• 
Generator's EPA identification number and 
annually unique manifest document number 
(preprinted on CSSI supplied manifest forms. 
must be added on continuation form). 

Number of pages used (manifest) and page number 
of this sheet (continuation sheet). 

Generator's name. mailing address (address where 
manifest records are ~ept). and telephone 
number. The continuation sheet requires name 
only. 

Name and EPA identification number of each 
transporter. 

Phone number of each transporter. 

Name. address. EPA identification number. and 
phone number of the designated disposal facility 
(preprinted on manifests and continuation sheets 
provided by CSSI). 

DOT proper shipping name. hazard class. 
identification number (49 CFR Parts 172.101. 

172.202. and 172.203); and. 

a. DeSignation of whether the waste is 
hazardous material (chec~ -HM" column). or 

b. Designation, if the waste is a ha~ardous 
substance (wri te tlRQ" instead of a check 
in the "11M" column) and listing of the 

-13a-
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." 

29 

30-31 

• • 
constituent making the waste ~ hazardous 

substance after the proper shipping name, 

if it is not part of the proper shipping 
name. 

12 Enter the number of containers for e~ch waste 
and the appropriate abbreviation from ~he table 
below for type of container. 

OM c Metal drums, barrels, kegs 
OW = Wooden drums, barrels, kegs 
OF c Fiberboard or pl~stic drums, barrels, kegs 
TP c T~nks port~ble 

TT K Cargo tanks (tank trucks) 
TC c Tank cars 
DT c Dump truck 
CY EO Cylinders 
CM z: Metal boxes, cartons, cases (including roll-offs) 
CW z: Wooden boxes, cartons, cases 
CF EO Fiber or plastic boxes, cartons, cases 
SA K Burlap, cloth, paper, or plastic bags 

. 13-14 Enter the total quantity of waste at 13 and the 
unit of measure ~bbrevi~tion from the table 
below ~t 14. The quantity should be as precise 
as possible. 

G c Gallons (liquids only) 
P c Pounds 
T c Tons (2,000 pounds) 
y K Cubic yards 
L KLiters (liquids only) 
K K Kll ograms 

M c Metric tons (1,000 kg) 
H K Cubic meters 
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.. . 

R 

s 

32 

None 

.1 
I EPA waste number (if the waste is 

hazardous under RCRA). 

J Oregon Department of Environmental Quality's 

approved waste description, per Generator's 
Waste Profil e Sheet descri pti on - "Waste Name" 
and physical state. 

15 Please enter Waste Profile Sheet number(s) here. 
If an alternate facility is designated, informa
tion and identification number must appear here. 
Generators may use this space to indicate 
special transportation treatment, storage or 

disposal information. 

16 Generator's Certification. Generator must read, 

sign by hand, and date this section. Please 
include this person's title along with printed/ 

typed name in the space provided. 

For each lab pack drum, an itemized list of each waste container placed in the 
drum showing waste description and volume, must be stapled to the manifest. 
This list should be readily identifiable with a specific drum through a drum 
numbering or other system. 

For certain PCB wastes, the following additional information is required: 
o For any PCB article, the date each item was placed in storage for 

disposal should be written in Section 15 (this date must also appear 
on the article container). 

o For each less than 500 ppm PCB liquid container or transformer waste 
write in PCB concentration on the manifest in Section lS, and staple 
to the manifest a lab analysis signed by a qualified analyst. 

o For drained and flushed transfor.mers, a statement that each unit was 
drained and flushed in accordance with 40 CFR 761 must be signed by a 

responsible representative of the generator and stapled to the 
manifest. 

-l4a-
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• • 
o For full transformers or empty ones requlrlng flushing at Arlington, 

if it is not possible for the generator to determine the exact 
. gallonage of PCB transformers, a designation of uestimated" volume 

should be stated on the manifest. 
o For each container of PCB capacitors a list of manufacturer name, 

serial number, and KVAR for each capacitor inside must be stapled to 
the manifest. 

4.3 TRANSPORTATION INFORMATION 

Continuation 

Sheet * 

33-34 

Manifest 
Section ;t 

17-18 

4.4 TSD SUPPLIED INFORMATION 

Continuation 
Sheet 
Section ;t 

35 

None 

Manifest 
Section # 

19 

20 

Enter the name of the person accepting on behalf 
of the transporter. That person must sign, 
ac~now1edging acceptance of the waste. Use 17 
for first transporter, 18 for second, and use 
continuation sheet for additional transporters. 

The authorized representative of the designated 
facility must note in this space any significant 
discrepancy between waste described and waste 
actually received (see Section 9.1). 

The person accepting waste on behalf of the 

facility must acknowledge acceptance of the 

waste by signing and entering date of receipt. 

-15-
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4,5 MANIFEST COPIES 

The manifest consists of at least the number of copies which will provide the 

generator, each transporter, and the Arlington Facility with one copy for 
their records and an additional copy to be returned to the generator. On CSSI 
pre-printed manifest forms the use of each copy is designated at the bottom 
center. After the first transporter signs the manifest, the generator keeps 
one copy of the manifest and the remaining copies and the original remain with 
the transporter to accompany the shipment to the disposal facility or to 
another transporter or treater. 

A signed copy of the manifest for loads of waste accepted at the Arlington 
Facility will be. returned to the generator attached to the invoice for the 
waste >hipment. 

4.6 U~MANIFESTED WASTES 

Wastes that arrive at the facility without manifests or approved Waste Profile 
Sheets may be returned.to the generator as required under 40 CFR Part 262, 

State of Oregon requirements, and compliance policy. 
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FINAL 
REMEDIAL INVESTIGATIONlFEASmILITY STUDY 

WORK PLAN 

1.0 INTRODUCTION 

Northwest Natural Gas Company 
Gasco Facility 

7900 NW St. Helens Road 
Portland, Oregon 

August 4, 1995 

The Northwest Natural Gas Company (NWNG) has retained the environmental 

management firm of Hahn and Associates, Inc. (HAl) to perform a Remedial 

InvestigationlFeasibility Study (RV'FS) at the NWNG Gasco facility, 7900 NW St. Helens 

Road, Portland, Oregon (Figure 1). NWNG has also retained Decision Focus Incorporated 

("Decision Focus") to perform an Endangerment Assessment for the Gasco site. NWNG 

and the Oregon Department of Environmental Quality (DEQ) have entered into an 

Agreement for Remedial Investigation/Feasibility Study (DEQ No. ECVC-WMCVC

NWR-94-13) for the Gasco site. This Work Plan is intended to meet the Draft RIfFS Work 

Plan requirement as outlined in the RIIFS Agreement. 

The RIIFS Work Plan presents a phased approach for the investigation of the Gasco site 

and is partially based on the Expedited Site Characterization (ESC) process1. The ESC is a 

flexible and iterative process that involves the development of a dynamic work plan that 

serves as a guide for investigation and can be modified as necessary. The ESC process 

recognizes that uncertainties are involved in the investigation and remediation of a site, 

and that there is a point in the investigation and design process where additional study 

only leads to marginal returns of value. The ESC process is performed by an 

interdisciplinary team that is involved in all phases of the site characterization. 

1 J. C. Burton et aI, Argonne National Laboratory, Expedited Site Characterization: A 
Rapid, Cost-Effective Process for Preremedial Site Characterization, Proceedings of 
Superfund XIV: Conference and Exhibition (December 1993). 
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The RIIFS for the subject site will be performed in phases as three general projects as 

follows: 

• Phased Remedial Investigation 

• Endangerment Assessment 

• Feasibility Study 

A Remedial Investigation of soils, groundwater, surface water, sediments, and air at the 

subject site will be performed by HAl in at least two phases. An Endangerment 

Assessment that will assess the risks to human health and the environment at the site will 

be performed by Decision Focus. The Endangerment Assessment will be finalized based 

on the results of the Remedial Investigation. Based on the results of the Remedial 

Investigation and the Endangerment Assessment, a Feasibility Study will be prepared for 

the site that will evaluate the potential remedial action alternatives. 

This RIIFS Work Plan document is composed of a number of plans including: 

• Remedial Investigation (Site Characterization) Plan 

• Project Management Plan 

• Sampling and Analysis Plan (SAP) 

• Health and Safety Plan 

• Endangerment Assessment Work Plan 

• Feasibility Study Work Plan 

Elements of a Quality Assurance Project Plan (QAPP) are included in the SAP. Therefore 

a separate QAPP is not included in the RIIFS Work Plan. 
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2.0 REMEDIAL INVESTIGATIONlFEASmILITY STUDY OBJECTIVES 

The primary objectives of the proposed RIIFS activities at the Gasco site are to: 

• Perform an evaluation of the hydrogeologic conditions at the subject site, including 

determining site lithology, evaluating vertical and horizontal gradients, flow 

direction, rate of flow, and potential stratigraphic controls for contaminant 

migration beneath the site 

• Confirm the contaminants of concern at the site 

• Determine the media that have been affected by the contaminants of concern at the 

site, e.g. soil, surface water, groundwater, sediments, andlor air 

• Characterize the nature and extent of the contaminants of concern in the affected 

media at the site 

• Identify migration pathways for the contaminants of concern and determine the 

direction and rate of migration of the contaminants in the affected media 

• Perform an assessment of the risks to human health andlor the environment posed 

by the subject site 

• Obtain information that can be utilized in a feasibility study to select appropriate 

remedial action(s). 

An evaluation of the aforementioned objectives indicates that the proposed investigations 

at the site will be gathering data for four general purposes: 

• Hydrogeologic characterization 

• Contaminant characterization 

• Risk assessment 

• Remedial action selection. 
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For purposes of this RIIFS Work Plan, the NWNG Gasco site comprises approximately 47 

acres on the west bank of the Willamette River in the North Doane L~e area. The site is 

located in the Northwest Industrial Area of Portland which has been an industrial area for 

over 80 years. The Gasco site includes NWNG's established liquefied natural gas (LNG) 

facility and parcels leas ~orther~ompany (PNO) for bulk fuel storage 

w~~nd distribution, and to oppers Company, Inc:.-~!(dppers) for creosote oil dist~bution 
\ rt-~ ~ (~i~r~ 2). Th.e LN~. fa5~!ity I 'alcomp~nent of NWNG operations. Due to permit 

~v~ ~~ lImItatIons, thIS facII;,ty cannot be relocated. Leases with PNO and Koppers have recently 

~ "'\ ,.Y-~1peen re,neg07/ 
~~\\.rI'-~he GascJsh'e was the former location of the Portland Gas and Coke Company oil 

~ £. .r. gasific~tion facility from 1913 to 1956. The locations of former structures and features 

A "r-.:r ~1(~1 assolated with the former gas manufacturing facility are shown on Figure 3. 
\V' ~\CJ) I . // 

\j..)\" / 

~ ~ I S /;fhe most detailed history of the operations at the Gasco site that is available is included in 0; oY.f.
1 

J / / a report prepared by Camp Dresser & McKee Inc. ("Camp Dresser"), 19872. Excerpts from 

()~ OtA-}t ~ ~ // the 1987 Camp Dresser report relating to the history of operations at the site are included in 

('~ \ / "Appendix A Discussions in this RIIFS Work Plan regarding potential source areas 

/ L/ (Section 4.2) and contaminants of concern (Section 4.3) rely, in part, on the 1987 Camp 

(y/Cp~ Dresser report. The potential source areas and contaminants of concern at the site are 

,V \\ IV" 

~ \~~V~ L \\' \ 
) l:\J \ 

()J)) . (\); / 

\<> 

~ summarized on Table 1. 

2 Camp Dresser & McKee Inc., North Doane's Lake Site Characterization Work Plan, 
(June 1987). 
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A detailed report on the hydrogeology of the Doane Lake area was prepared by Geraghty & 

Miller, Inc., 19913. A summary report prepared by Mr. Eric Blischke4 of the DEQ in April 

1994 contains a good synthesis of the investigative and regulatory history of the Gasco site 

and a summary of the hydrogeology of the area. A copy of the April 1994 DEQ report is 

inc1udei~ 

4.0 PRELIMINARY CONCEPTUAL MODEL OF SITE 

A preliminary conceptual model is presented here based on the investigations performed to 

date at the site and in the surrounding area. This model presents an interpretation of the 

most probable site comHtions as suggested by the available data. Phase I of the Remedial 

Investigation has been designed based on this preliminary conceptual model. The 

information gathered during the Phase I investigation will be utilized to modify or 

reconstruct the conceptual model if necessary. Subsequent investigations will be 

performed and the conceptual model modified in an iterative manner until the conceptual 

model is verified with a high degree of confidence and further uncertainties can be 

handled as reasonable deviations from the model. 

3Geraghty & Miller, Inc., Hydrogeological Investigation of the Doane Lake Area, 
Portland, Oregon, prepared for The Industrial Group Doane Lake Area (February 1991). 

4Blischke, Eric, Oregon Department of Environmental Quality, Northwest Natural Gas -
North Doane Lake, Interoffice Memorandum (April 20, 1994). 

HAHN AND ASSOCIATES, INC. 

NWT 003262 



Final RIIFS Work Plan 
Northwest Natural Gas Company 
Gasco Facility 
Portland, Oregon 

4 1 Preliminary Hydrogeologic Model 

Page 6 of 74 
Project #2708 

August 4, 1995 

The preliminary conceptual model of the hydrogeology of the site is shown schematically 

on Figure 4. The geologic units of interest in the vicinity of the subject site can be 

subdivided as follows, from youngest to oldest: 

• Fill Unit 

• Alluvial Deposits 

Willamette River Deposits 
Catastrophic Flood Deposits 

• Columbia River Basalt 

It is ass·..tmed that the bedrock beneath the subject site is composed of the Columbia River 

Basalt and that the Troutdale Formation is absent beneath the Gasco site. The basalt 

surface dips steeply to the northeast, with the top of the basalt lying at depths of less than 50 

feet below ground surface (bgs) along the southwest border of the site at NW St. Helens 

Road and .at depths of greater than 150 feet bgs along the northeast border of the site at the 
" 

Willamette River. 

Overlying the basalt at the site are alluvial deposits composed of unconsolidated sands, 

silts, and clays ranging in thickness from approximately 50 to 150 feet. The alluvial 

deposits have been differentiated by Geraghty & Miller, 1991, into the Catastrophic Flood 

Deposits and Willamette River Deposits. Since these two units may be difficult to 

differentiate in places, the conceptual model groups the two units together and refers to 

them as undifferentiated Alluvial Deposits. The uppermost unit of the Alluvial Deposits at 

the site has been identified as a clayey silt by Camp Dresser, 1987. Determining the 

presence, continuity, and permeability (both to water and tar) of this Clayey Silt Unit will 

be of critical importance for the investigations at the site, since this unit may act as a 

barrier to downward migration of contaminants at the site. 

The Alluvial Deposits are overlain by a surface Fill Unit that may be up to 25 feet thick in 

places. Although most of the Fill Unit is ~ikely composed of hydraulically-placed sands 
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and silty sands, areas of the site have been filled with various materials, including 

lampblack, spent oxide, tars, and quarry reject rock. 

Groundwater occurs in two principal hydraulic systems at the site including the 

unconfined Alluvial Aquifer in the Alluvial Deposits and semi-confined Basalt Aquifers 

in the Columbia River Basalts. The water table at the site likely occurs at depths of 15 to 20 

feet bgs. Groundwater may also be locally found in the Fill Unit in areas where the depth of 

fill is below the water table. Groundwater flow direction is estimated to be towards the 

~orth to northeast. Groundwater in the Alluvial Aquife~ likely discharges directly to the .........

Willamette River. Groundwater in the Basalt Aquifers likely discharges to the Alluvial 

Aquifer in places. It is anticipated that downward vertical hydraulic gradients will be 

present in the Alluvial Aquifer throughout most of the site, with possible reversals of v 

vertical gradient near the Willamette River. 

4.2 Potential Contaminant Sources 

The potential sources of contamination at the Gasco site are subdivided into two general 

areas: 1) process or operational areas and 2) by-product and residue placement areas. 

These potential source areas were identified from a review of the operational history of the 

site prepared by Camp Dresser, 1987 (Appendix A). The locations of the potential source 

areas at the site are shown on Figure 5. A summary of the identified source areas and the 

potential contaminants of concern in each area is presented on Table 1. 

The process areas of concern at the site are identified as: 

-. Retort Area .. f\.fs 60S 

'1 - Tar Processing Area ~ (,./" l{ ft) eti 5 

v- Light Oil Plant/Koppers Plant V 
--Naphthalene Plant 

-·Coke Oven Area n~ Gtt,5 
.n P t> '7' 

V"- Pitch Plantl1'ar Loading AreaV' rL '-fS t"/i$ . 

- -Oxide Reactor Area 

- . PNO Tank Farm 
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The by-product and residue placement areas of concern at the site are identified as: 

• Lampblack Storage/Central Fill Area 

• Spent Oxide Storage Area fi'fj ~"'-";v 
• Settling Ponds/South Fill Area t'l~) GtvS 
• Koppers Land Treatment Area 

4.3 Predicted Contaminants of Concern 

Based on the history of the operations at the Gasco site, and based on the experience of 

investigations at other manufactured gas facilities, the potential contaminants of concern 

at the subject site are: 

• Polynuclear aromatic hydrocarbons (PAHs) 

.-/Volatile aromatic hydrocarbons, including benzene, toluene, ethylbenzene, and 

xy lenes (BTEX) 

.' •. Total petroleum hydrocarbons (TPH) 

• Phenols 

/./Lead 

,,~Cyanide 

PARs are present in the raw materials, by-products, and residues of the oil gasification 

process and also in Koppers' past and current processes at the site, including heavy oils, oil 

tars, lampblack, creosote, pitch, and coke. PARs are also present in the fuels stored at the 

PNO facility including bunker and diesel fuels. PARs are generally considered to be the 

primary contaminants of concern at manufactured gas sites, particularly the 

carcinogenic P AlIs. P AlIs have been detected at the Gasco site. 

Volatile aromatic hydrocarbons are present in the motor fuels and light oils that were 

produced at the Gasco facility and have been detected at the site. 
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Although total petroleum hydrocarbons (TPH) is listed as a contaminant of concern at the 

subject site, TPH is not expected to constitute a significant portion of the total risk at the 

site. TPH contains other compounds that are contaminants of concern, notably PAHs and 

BTEX. Therefore, TPH will be used as a screening parameter at the site to determine the 

presence of these other contaminants. 

~/fJ/}l\ 
Phenols have been ~ eJ !~.tt 

*~ Lead, a common additive to motor fuels, has also been detected at the Gasco site. Other 

metals, which may be expected at coal gasification sites, would not be expected at elevated ~ 

concentrations at the subject site since the, proces~ ~~~~as an oi! gasific.ati~n V' ~~/) ~ 

process. , cJA/J (Y-'~~." { ... ~\)),,/ !li-(:.~,"·.' r,;~ .,-.J, I '1.J.-:uf .. ,:; " ( , 
(..il' J;JJ....,i. Ci.c'U.f./f C) //11/J.Q V C< (..111 ... ( 7 .. ,/ 1·lit, 0)/) (!U,';. ( t 'J~/ .. :,:. 

Cyanide may be present at the site due to the use of oxide reactors (for purifying the (: .. ~~-::~L,~;,J'''···-' 
manufactured gas) and the storage of spent oxide materials at the site. However, the 

experience of investigations at other manufactured gas plants has shown that free cyanide 

is generally not present at levels of concern. Camp Dresser, 1987, suggests that the 

potential for high cyanide levels at the site appears small because the oil gas generally had 

a low nitrogen content and the feed rate of ammonia was low in a low temperature and low 

pressure process. 

Preliminary sampling of soil and groundwater at the Gasco site, appears to confirm that 

the contaminants of concern are limited to the aforementioned parameters. 

4.4 Additional Potential Contaminants 

For various reasons, additional chemicals may be potential contaminants at the Gasco 

site. These potential contaminants will be investigated in phases at the areas where they 

are most likely to be present. If the potential contaminants are not detected in the areas 

most likely to be impacted, then additional investigation for the potential contaminants 
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~~, will not occur. However, if any of the potential contaminants are etecte ,then they will be 

elevated to known "contaminants of concern", and additional investigations will occur 

for these chemicals. The additional potential contaminants at the site include: 

• Hydrogen sulfide (H2S) 

• Ammonia (NH3) 

• Chlorinated pesticides and solvents 

• Metals 

The potential exists for hydrogen sulfide (H2S) to be present in spent oxid,e that did not fully 

oxidize. However, the presence of significant H2S levels in the soils at the site appears 

remote because the spent oxide piles were either removed from the site or were moved and 

mixed with other fill at the site. The loading, transporting, mixing, and filling process 

likely allowed for adequate liberation of any residual H2S. However, an evaluation for 

dissolved H2S in the groundwater will take place in areas where spent oxide was stored 

and/or used as fill. 

Ammonia (NH3) was utilized during the gas purifying process. An evaluation of the 

groundwater for NH3 down-gradient of the oxide reactor area will take place to determine 

the presence of this potential contaminant. 

Although not used at the Gasco facility, chlorinated solvents and pesticides have been 

detected on the ad,jacent Wacker Siltronic Corporation ('Wacker") site and the nearby 

Rhone Poulenc Ag Company site. Since these chlorinated compounds can affect the 

mobility of other contaminants and would impact the selection of a remedial action, an 

evaluation will be performed for the presence of chlorinated pesticides and solvents at 

locations that would most likely detect these compounds if they are migrating onto the site 

in the groundwater. Given current knowledge of where these chlorinated compounds were 

detected on the nearby sites and the groundwater flow direction, testing for chlorinated 

pesticides and solvents in the groundwater will take place on the southeast portion of the 

Gasco site. If during the Phase I investigation, it is found that groundwater flow direction 

is different than expected, then additional areas of the Gasco site may be evaluated for the 

chlorinated compounds. 
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Naturally-occurring metals in the soils can be mobilized in groundwater due to changes 

in groundwater chemistry resulting from subsurface contamination by organic 

compounds. An evaluation of groundwater will take place at the Gasco site to determine 

the presence of elevated levels of Priority Pollutant metals. The selection of the 

monitoring wells where sampling for Priority Pollutant metals will take place will occur 

after the results of the sampling for organic contaminants has been received. Only those 

wells where significant groundwater contamination was detected will be sampled for 

Priority Pollutant metals, as this should represent a worst-case situation for the presence of 

mobilized metals. 

4.5 Potentially Affected Media 

The various media that may be affected by the contaminants of concern at the subject site 

include: 

• Surface and Subsurface Soil 

• Groundwater 

• Surface Water 

• Sediments 

• Air 

Both surface or subsurface soil in the vicinity of any of the identified source areas could 

potentially be impacted by the contaminants of concern. PAHs were previously detected in 

surface soil samples collected in the vicinity of the former Naphthalene Plant, Coke Oven 

Area, and Koppers Land Treatment Area. 

'~1 
~(l./\ij"" 

Groundwater may contain constituents of the source areas where free product or soil • t7 
~ IihL 

contamination has reached the depth of the water table. Due to the hydrogeology of the area, /U~ 

it is postulated that the groundwater only in the Fill Unit and upper Alluvial Deposits may ~ {0[~ 

be impacted at the site. PAHs, phenols, and lead have been detected in the shallow 
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groundwater at monitoring wells located at the Koppers facility. BTEX compounds are 

also suspected to be present in the groundwater in this area. 

The surface water bodies that may potentially contain contaminants at the site include, the 

settling ponds and drainage ditch located on the southeastern portion of the site, and the 

Willamette River. 

Process water may have flowed to the Willamette River in the early years of operation 

possibly depositing tar and lampblack in the river sediments. Some sediments deposited 

prior to 1936 were likely covered by subsequent filling along the shoreline. The potential 

for contamination of these pre-1936 sediments will be evaluated as part of the soil 

investigation at the site. Sediments along the current-day shoreline may also contain 

contaminants from groundwater or free-phase contaminanti> that may have or may be 

migrating into the river from the site. Due to the industrial nature of up-stream properties 

on the Willamette River, it is likely that contaminants from up-stream sources will also be 

present in the sediments adjacent to the Gasco site. 

Air may be periodically impacted if dust is stirred up from surface soils that contain 

contaminants. The dust could be naturally wind blown or stirred up by vehicular traffic or 

other activities. Non-volatile contaminant can become airborne as particles or adhered to 

soil dust particles. It is also possible that air may be impacted by the volatilization of 

volatile contaminants from contaminated soils or surface water. 

4.6 Estimated Nature and Extent of Contamination 

A preliminary conceptual model of the nature and extent of the contaminants of concern at 

the subject site will be discussed in this section. The nature of the various types of potential 

contamination that may be present at the site can be predicted with some certainty given a 

knowledge of the operations at the site. The extent of the potential contaminants can be 

estimated given a general knowledge of the hydrogeology of the site. However, it has not 

been confirmed that the expected contaminants are actually present at all or many of the 
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areas of the site. The conceptual model of the nature and extent of contamination at the site 

was used to help design the Phase I Remedial Investigation. The model win be revised and 

refined based on the results of the Phase I investigation. 

J The contaminants at the site will likely occur in a number of states including: 

IX \. \j 
r.f'~'J~'" • Solid.- spent oxide, lampblack, naphthalene, coke, and pitch, and as airborne 

p '\' partIculates 

2)()}\1< • Semi-solid - tar, creosote, and pitch 

\I ",IS""" Ii. Liquid - tar, creosote, light oil, and petroleum fuels 
ro I"~ ,/ 

.)" v ./ • Dissolved - BTEX, P AHs, phenols, cyanide, and Pb 
v'\d' / 
I)' ,; 
I' / 
, " 

, ...... ,/ 

~~ Q 

~J''''~ ",,!I.I 

• Vapor - BTEX 

The solid and semi-solid contaminants will be found primarily as fill material in the by

product and residue placement areas such as the former Settling Ponds, Lampblack 

Storage/Fill Area, and the Spent Oxide Storage Area. Other areas where solid 

contaminants may be expected are in the former Coke Oven, Pitch Plant, and Naphthalene 

Plant areas, and in the current area of pencil ~it~h'~t~~~e ~t' Koppers. Once in place, the 
.-. .• - ...... - ... -~ . • ". . ..... "' 0' N._.. '., •. _, .• , ........ ~.. ."" ___ ........ _._~,_---) 

solid and semi-solid contaminants are considered to be relatively immobile. However, 

percolating surface waters may pass through the solid and semi-solid material and leach 

dissolved contaminants to the~a er ta~e. This would primarily be a concern with tars 
- (I • ..e.·n 
and pitch wherelPAHsfcould p sSlbly be eached to groundwater. If stirred up, some of the 

solid contaminants could pose a risk as airborne particulate material, such as lampblack, 

coke dust, or pencil pitch dust. 

Liquid contaminants in the subsurface will occur either 'as free-phase liquids or as 

residual liquids adsorbed onto the soils. Free-phase liquids are mobile in subsurface soils 

whereas residual liquids are immobile in soils. . Contaminants in free-phase liquid form 

will occur in the subsurface either as light non-aqueous phase liquids (LNAPLs) or dense 

non-aqueous phase liquids (DNAPLs). Given the general sandy nature of the Fill Unit at 

the site, it is suspected that non-aqueous phase liquids (NAPLs), if present, would have 

migrated to the water table unimpeded. 
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LNAPLs, being lighter than water, will collect and pond on top of the water table and then 

migrate in the direction of groundwater flow. Possible LNAPLs at the site include light 

oils, motor fuels, and other petroleum products. LNAPLs may be present in the vicinity of 

and down-gradient of the Light Oil Plant and the PNO Tank Farm. 

DNAPLs, being heavier than water, will tend to sink in the subsurface until some strata of 

low permeability is encountered that will slow or halt their downward migration. Possible 

DNAPLs at the site would include tar and creosote. Due to the viscous nature of tars and 

creosote, they are expected to be relatively immobile and would be found relatively close to 

their source areas. DNAPLs may be present in the vicinity of the former Retort Area, Tar 

~
. rocessing Area, Pitch Plant, Coke Oven Area, and the former Settling Ponds, all of which 

were associated with the manufactured gas plant. In addition, DNAPLs may be present in 

the vicinity of the Koppers Plant. The greatest potential for the presence of DNAPL tars is 

in the vicinity of the former Settling Ponds where large volumes of tar were known to be 

discharged. The conceptual model assumes that due to the viscous nature of tars and 

creosote, the Silty Clay Unit will act as a barrier for further downward migration of any 

DNAPLs at the site. 

Residual liquid contamination, generally referred to as soil contamination, may be 

present in any of the source areas where liquids could have leaked, spilled, or have been 

discharged to the soils at the site. Soil contaminated with residual liquids may be present 

in the following areas at the subject site: Retort Area, Tar Processing Area, Light Oil 

Plant, Naphthalene Plant, Coke Oven Area, Settling Pond Area, Koppers Land Treatment 

Area, and the PNO Tank Farm. The vertical extent of soil contamination at the site is 

generally expected to occur in the unsaturated zone, in the zone of water table fluctuation 

where LNAPLs have been present, and possibly below the water table if DNAPLs have been 

present. The lateral extent of soil contamination will be dependent on the size of the 

releases from the source area and the lateral extent of LNAPL or DNAPL migration. The 

areas with the greatest extent of soil contamination at the site are expected to be the Light Oil 

Plant and Settling Pond areas. 
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I 
Contaminants in dissolved form may be present in either surface water or groundwater. 

Waters percolating through contaminated soils or fill can leach contaminants to the water 

table to create a dissolved plume in the groundwater. If present, LNAPLs or DNAPLs are 

I / generally a source of dissolved contaminants in the groundwater. A dissolved plume will 

migrate with the groundwater in the direction of the hydraulic gradient. It appears the 

I ~~\rYrJ ultimate fate of any dissolved plumes at the subject site is discharge to the Willamette 

/rl River. PAHs have been detected in water samples collected from pits excavated near the 

I p"J'> 1"/ ,~ river's edge. Dissolved plumes could be present in various source areas at the site, but 
l).' t 

?)-' ,/1)"5; particularly down-gradient of the Light Oil Plant, Naphthalene Plant, Settling Pond Area, 

I \ }j).~ Koppers Land Treatment Area, Retort Area, and the PNO Tank Farm. The contaminants 
() ) rY 

_X i~" of concern that can be expected to be present in dissolved form at the site are PAHs 

I 
~\~l/,) including naphthalene, BTEX, phenols, cyanide, and lead. 

\'.0\ (y J 
,-. \>, \~ 

\ \) ,} ) Vapor phase contaminants may be present in subsurface soils, structures, or utilities in 

I \)' areas where soils are contaminated with volatile compounds, such as the volatile 

aromatics (BTEX). Vapor plumes may be present at the subject site in the vicinity of and 

I ,;'-' ('~\~ down-gradient of the Light Oil Plant. Although vapors may escape from contaminated 

,~ ~,-~l~})-'~OilS and surface water to the air, this route of migration is likely not significant at the 

I ~ ~)JT\).,. '\ ,subject site. 7. 
)- t /Y'I\. . 

'\v C \v,)/\l 
'\ ." vJ I' 

I ,1,:,)-' /l 
\)-J' /' 
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4.7 Potential Migration Pathways 

Three migration pathways for the contaminants at the site are estimated to be5JtQ~ 

significance: the groundwater pathway, the surface water pathway, and fai~r p1ath~~ " , li/) 
-,\-,,-./ ..A-'llt' '.J 

~1' .~ '. '- ,((,j.- I~' 
, rv'v ' . 

f\ I I' n ) !_: jO... t d./\.. 

4.7.1 Groundwater Pathway 

The groundwater pathway may allow dissolved and free phase contaminants to migrate in 

the aquifer in a down-gradient direction. The groundwater pathway is not of direct 

concern since drinking water wells are not present in the aquifers of interest. In addition, 
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it is exceedingly unlikely that water wells will be installed in the future at the site (see 

NWNG memorandum in Appendix C). However, the groundwater pathway is indirectly 

of concern since the ultimate destination of the contaminants migrating in the 

groundwater is the Willamette River where sediments and river water can be affected. 

4.7.2 Surface Water Pathway 

Two surface water features are present at the site that may contain the contaminants of 

concern, including the drainage ditch and the two on-site settling ponds. In addition, the 

site is bounded to the northeast by a major surface water feature, the Willamette River. 

The on-site drainage ditch carries NPDES-permit.ted non-contact cooling water from the 

NWNG LNG Plant operations and storm water from the property. These waters are 

discharged to the Willamette River. Treated water from the LNG containment basin is 

discharged separately to the Willamette River under a temporary 1500J permit with the 

DEQ. The drainage ditch is unlined and may pass through zones of contaminated soil, 

possibly picking up contaminants along its pat\."'1'1'.~~ /' 

~Je~~~J~·' 
The two ponds at the site formerly acted as 9£ding po;{s for water pumped from the LNG 

containment basin. In addition, the on-sie ponds formerly discharged to the drainage 

ditch, although they are currentl~th no outlet. The ponds are seasonal features 

and generally dry up in the summer months. The ponds are situated in the former tar 

Settling Pond Area and thus may be impacted by the presence of tars in their vicinity. 

The Willamette River presents the most significant potential surface water pathway for 

off-site migration of contaminants. The Willamette River may possibly receive 

contaminants from groundwater discharge, drainage ditch discharge, and from disturbed 

sediments that may be contaminated. 
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Non-volatile contaminants, such as metals and PAHs, may be present in the air at the site 

in the form of particulates or adsorbed onto soil dust particles. This air pathway may be the 

result of natural wind-borne dust or dust stirred up by vehicular traffic or other activities. 

Volatile contaminants may be present in the air at the site by volatilization from 

contaminated soils and surface water. 

4.8 Potential Human Health and Environmental Risks 

Human health and environmental risks depend on 1) the presence of contaminated 

groundwater, soil, air, or other media, and 2) the pathways available for human or 

environmental exposure. Based on preliminary information, there appears to be some 

contamination of soil and groundwater at the subject site. However, there is limited access 

to or contact with contaminated soil or groundwater. In addition, groundwater is not used 

as a drinking water source down-gradient of this area. The level of contamination of 

Willamette River sediments along the site is unknown. The conceptual model of human 

health risks assumes few human contacts with river sediments, so the exposure pathway 

again appears to limit potential health risks. Environmental risk related to sediment 

contamination may need to be investigated based on the results of the proposed sediment 

sampling activities. 

Since surface water runoff and groundwater both discharge to the Willamette River, the 

river water is a potential source of exposure. An important issue in river water contact is 

the degree of dilution that occurs at the point of possible human or environmental contact. J 

Discharges from the site are likely to be several orders of magnitude lower than river 

flows, so dilution will be significant. Therefore, the conceptual model of human health 

and environmental risks at the site suggests that human health and environmental 

impacts would be very low. 0, l".! .. E l C\ 
-- U _,._ 

.#' 
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The primary goals of the Remedial Investigation are to define the hydrogeology of the site, 

identify the nature and extent of the contaminants at the site, and gather other information 

that will be useful for completing the Endangerment Assessment and Feasibility Study. 

Therefore, the Remedial Investigation will involve collecting data for four primary 

purposes: characterization of hydrogeology, characterization of contaminants, 

performance of a risk assessment, and evaluation of remedial action alternatives. The 

data will be used to refine and modify the hydrogeological and contaminant distribution 

conceptual models of the site (Section 4.0). 

( The Remedial Investigation will likely be performed in at least two phases. The Phase I 

\ investigation will gather the basic information nece~.:>ary to generally define the 

I hydrogeology of the site and to confirm the presence of contamination in the identified 

L potential source areas of the site. Although definition of the extent of contamination will be 

attempted during Phase I, full definition of the identified contamination will likely be 

performed during Phase II. The Phase II investigation will primarily involve filling data 

gaps that were identified in Phase I. If necessary, a third phase of remedial investigation 

will be performed at the site. This Work Plan primarily presents the proposed Phase.! 

activities. If a Phase II investigation becomes necessary for the site, then an addendum to 

this Work Plan will be presented to DEQ detailing the Phase II activities. 
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The objectives of the Phase I Remedial Investigation include: 

• Detennine the hydrogeologic framework of the site 

• Confirm the contaminants of concern 
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• Determine if soil and groundwater have been impacted in potential source areas 

• Attempt to define extent of soil and groundwater impacts 

• Detennine impacts to surface water 

• Determine if sediments have been impacted 

• Perfonn preliminary air monitoring or modeling 

The objectives of the Phase II Remedial Investigation include: 

• Define extent of soil and groundwater impacts not defined in Phase I 

• Perform additional sediment sampling, if necessary 

• Perform additional air monitoring, if necessary 

• Fill other data gaps identified in Phase I 

The following subsections summarize the selected analytical parameters and the various 

investigations to be perfonned at the Gasco site subdivided by the potentially affected 

media, including soils, groundwater, surface water, sediment, and air. 

5.2 Analytical Parameters 

t ,t ~ : r \ 

The analytical parameters selected for the Remedial Investigation are divided into three 

main categories, including primary parameters, secondary parameters, and Feasibility 

Study parameters. A summary of the selected analytical parameters is included in Table 2. 

The primary analytical parameters were selected based on the predicted contaminants of 

concern (see Section 4.3), and are expected to be somewhat widespread at the site. The 

primary analytical parameters include PAHs, BTEX, TPH, phenols, lead, and cyanide. 

Analyses for PAHs and TPH will generally be performed on most soil and water samples 
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from the site. Analyses for BTEX, phenols, lead, and cyanide will be performed on 

samples from selected potential source areas at the site. 

The secondary analytical parameters were selected based on other potential contaminants 

that may be present at the site (see Section 4.4). The secondary analytical parameters 

iriclude H2S, ammonia, chlorinated pesticides and solvents, and Priority Pollutant 

metals. Although not anticipated to be present or present at levels of concern at the Gasco 

site, analyses for the secondary parameters will be performed on groundwater samples 

from selected areas at the site to confirm this supposition. 

The Feasibility Study analytical parameters were selected for an evaluation of their 

potential impact on various remedial options and treatment technologies. The Feasibility 

Study parameters include alkalinity, hardness, iron, manganese, nitrate, nitrite, 

. " , orthophosphate, and total organic carbon (TOC). Analyses for these parameters will be 
, ',/,; 

\. ," <\ performed on groundwater samples from selected monitoring wells at the site. 
\ / " 

/ Temperature, conductivity, and pH will be measured in the field for all the groundwater 
/' 

samples. In addition, analyses for British Thermal Unit (BTU) content will be performed 

on selected tar samples. 

Selected soil samples will also be analyzed for various geotechnical parameters, 

including grain size distribution, plasticity, and moisture content. These parameters will 

\ 

be used to confirm field estimates of soil type and to evaluate the optimum slot size and 

sand pack for any future monitoring or recovery wells at the site. 

5.3 Soil Inyestjgation 

The overall objectives of the soil investigation are to identify releases of hazardous 

substances to the soils, to characterize the extent ofthe identified releases, and to 

characterize the hydrogeology of the site. Another key objective of the soil investigation is 

to determine the continuity and extent of the Silty Clay Unit and to determine the unit's 

capability to act as a barrier to vertical migration of contaminants. The soil investigation 
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will be performed in phases. The Phase I investigation is designed to confirm the presence 

of releases in the identified potential source areas of the site and to generally define the 

geology of the site. The Phase II investigation will primarily involve defining the extent 

of releases that were identified in Phase I and filling in other data gaps. 

During Phase I, the soils at the subject site will be investigated both by direct sampling and 

indirect geophysical methods. The surface and subsurface soils will be directly sampled 

for lithologic description and analytical testing by means of soil borings and/or test pits. 

Soil samples will be collected from all the identified potential source areas at the site to 

confirm the presence of the contaminants of concern in each of these areas. The 

subsurface soils will also be investigated indirectly by geophysical means in attempt to 

identify fill zones, tar zones, contaminant plumes, and lithologic changes. Aerial 

photographs and other maps will be used to confirm and delineate past fill areas at the site. 

5.3.1 Soil Sampling Activities 

Soil samples will be gathered from 35 soil borings and 12 monitoring well borings to be 

installed at the site. The proposed locations of the soil borings are shown on Figure 6. A 

summary of the soil sampling and analytical plan is presented on Table 3. 

All ofthe soil borings will be installed into the Fill Unit and Silty Clay Unit to depths of 

approximately 20 to 25 feet bgs. The soil borings are proposed to be installed to this depth 

since it is not anticipated that soil contamination will extend below these soil units. 

However, if soil contamination is encountered, the borings will be advanced until 

contamination is no longer evident by field screening techniques. If free product tars or 

DNAPLs are suspected, then drilling will not extend through any significant confining 

unit to prevent further downward migration of free product. Six of the monitoring well 

borings will be advanced into the Alluvial Deposits to depths of approximately 50 feet bgs to 

evaluate the deeper soils below the water table. 
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The soil borings will be installed with a hollow-stem auger drilling rig. Upon completion, 

the soil borings will be abandoned by filling with 3/S-inch bentonite chips as the augers are 

withdrawn. Above the water table, the bentonite chips will be hydrated in two-foot lifts. The 

soil borings will be abandoned in accordance with the Rules for Construction and 

Maintenance of Monitoring Wells and Other Holes in Oregon (OAR 690-240-130 to 135) 

and the ODEQ guidance document Groundwater Monitoring Well Drilling, Construction, 

and Decommissioning Guidelines dated August 24, 1992. 

If auger refusal occurs at any of the boring locations, then test pits may be excavated to 

evaluate the shallow soils in those areas. If the installation of test pits becomes necessary 

at the site, then an addendum to this Work Plan will be presented to DEQ that will outline 

the installation procedures and sampling methodologies. 

In approximately one-half of the soil borings, soil samples will be collected with a split

spoon sampling device at 2.5 foot intervals. The split-spoon sampling will allow for the 

collection of undisturbed soil samples and Standard Penetration Test (SPT) data. In the 

other soil borings, the subsurface soils will be sampled on a continuous basis with a 5-foot 

long split-barrel continuous coring device. This type of sampling will allow for the 

observation of soil lithology on a continuous basis and the collection of soil samples at 

desired locations for analytical purposes. 

A minimum number of soil borings (four) have been located in the Former Settling Pond 

area, because this is an area of know tar accumulation. An attempt will be made to define 

the extent of the tars by geophysical means, utilizing the soil borings to confirm the 

geophysical results. Drilling and sampling in known thick tar zones is not desired 

because the decontamination of equipment is extremely difficult and subsurface cross

contamination is possible. In order to minimize the potential for cross-contamination, all 

borings within the known tar zones will be drilled by a "step down" method where casing is 

utilized to seal off the tar zone and drilling is continued through the casing. 

In areas where tar zones are suspected, such as in the vicinity of the Former Settling Ponds, 

a "step down" drilling method will be used to drill through the tar zones. Once sampling 
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has indicated that the base of the tar zone has been reached, then lO-inch diameter steel 

surface casing will be installed through the augers in the borehole. A cement-bentonite 

grout will be installed as a seal in the annular space as the augers are withdrawn. The 

grout-slurry mixture will be allowed to set-up, at which point 4 1I4-inch ID augers will be 

used to drill out through the surface casing into the undisturbed soils. The small-diameter 

augers will be used to drill to the proposed depth of the borings (20 feet bgs). Upon reaching 

total depth, the borehole will be immediately sealed with a cement-bentonite grout as the 

augers and surface casing are pulled from the hole. 

A surface soil sample will be collected at each of the boring locations primarily for 

purposes of assessing exposure risks at the site. A minimum of 25 surface soil samples 

will be selected for laboratory analyses. Additional surface soil samples may be collected 

for the Endangerment Assessment after evaluating the results of the Phase I soil 

in vestigation. 

5.3.2 Selection of SoU Samples for Laboratory Analysis 

Subsurface soil samples will be selected for laboratory analyses based on field screening 

indicators (visual, odor, sheen, and headspace vapor methods). A minimum of two 

subsurface soil samples will be selected for analysis from soil borings where field 

screening indicates possible soil contamination. Samples will be selected for analysis to 

characterize the contaminated zones, both above and below the water table, and to bracket 

those contaminated zones to define their vertical extent. 

A minimum of one subsurface soil sample will be selected for analysis from soil borings 

where field screening does not indicate the presence of soil contamination. If soil 

contamination is not indicated by field screening, then a soil sample will be selected in 

that boring from the zone of water table fluctuation. In addition, soil samples will be 

selected from the base of any soil unit that lies on top of a significant confining layer below 

the water table to evaluate for DNAPLs. 
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The analytical parameters that are selected for any given soil sample will depend on the 

location of the soil sample with respect to a potential source area as summarized on Table 3 

and described in Section 7.6.1. In summary, analyses for cyanide will be performed on 

all selected samples from potential cyanide source areas. TPH analyses will be 

performed on all selected samples from all areas at the site, and will be used as a screen for 

determining analyses for other parameters. If TPH is detected in any given soil sample, 

then additional analyses for P AHs, BTEX, phenols, and lead will also be performed on that 

sample, depending on the location at the site. 

5.3.3 Determination of Background Soil Concentrations 

If necessary, background soil concentrations will be determined during the Remedial 

Investigation in accordance with the DEQ Soil Cleanup Manual, Appendix C, Guidelines 

for Determining Background Concentrations, dated April 1994. As stated in the guidance 

document, background samples only need to be collected for naturally-occurring 
~ 

materials. 

Lead, being naturally-occurring, will be evaluated at the Light Oil Plant area during the 

Phase I investigation since lead was only known to be used as an additive to the motor fuels 

at the site. A full evaluation of background lead concentrations will only be performed 

during the Phase II investigation if the lead levels detected during the Phase I 

investigation are found to exceed the appropriate reference concentrations in the Soil 

Cleanup Table [Oregon Administrative Rules (OAR) 340-122-045]. If this evaluation 

becomes necessary, then the methodology for determining background lead 

concentrations will be presented in the Phase II Work Plan Addendum. 
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Following the installation of the soil borings at the site, the subsurface soils will also be 

investigated by surface and subsurface geophysical techniques in attempt to identify and 

map fill zones, tar zones, contaminant plumes, and lithologic changes. These methods 

allow for fast non-destructive measurements of parameters in the field with continuous 

data-acquisition. Two surface geophysical techniques will be applied that appear most '7 
useful for determining geological conditions and locating contaminant plumes, ~ ... 

including ground penetrating radar (GPR) and the electromagnetic (EM) method. The 

subsurface geophysical method to be utilized at the site is natural-gamma logging to detail 

changes in lithology in the deep monitoring wells at the site. 

• Surface Geophysical Survey 

A preliminary survey with the GPR and EM methods will be performed in the vicinity of 

the former Settling Ponds to confirm that the geophysical methods will yield useful 

profiles. If it appears that the GPR and EM methods will yield useful data, then either one 

or both of the methods will be applied in a full survey at the site. The full survey will be 

performed in the southeast part of the site where the major fill areas are located (see 

Figure 6). The survey will be performed on a 20-foot grid in the southeast area where 

possible. The geophysical survey will be tied into soil boring locations to confirm the 

lithologic and contaminant interpretations. 

• Geophysical Borehole Logging 

Natural-gamma logging of the soils in the six 50-foot monitoring wells will be performed 

during the Phase I investigation. Natural-gamma logs are continuous records of the 

amount of gamma radiation which is emitted from the subsurface soils. This method is 

very useful in determining lithologic and geologic changes in the subsurface and may be 

useful for determining stratigraphic correlations across the site. 
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The objective of the groundwater investigation is to identify releases of hazardous 

substances to groundwater, to characterize the extent of the identified releases, and to 

characterize the hydrogeology of the site. The groundwater investigation will be 

performed in phases. The Phase I investigation is designed to generally define the 

hydrogeology of the site, to confirm the presence of releases in the identified potential 

source areas of the site, and to setup a basic monitoring network at the site. The Phase II 

investigation will primarily involve defining the extent of releases that were identified in 

Phase I and filling in other data gaps. 

The Phase I groundwater investigation will include: 1) sampling of the groundwater from 

temporary well points, 2) the installation of groundwater monitoring wells, 3) water level 

monitoring, 4) quarterly groundwater monitoring, and 5) aquifer testing. The Phase II 

groundwater investigation, if necessary, will be presented to DEQ as an addendum to this 

Work Plan. 

5.4.1 Temporary Well Points 

In order to optimize the number of monitoring wells necessary at the site, other 

groundwater investigation techniques will be employed, including sampling the 

groundwater from temporary well points in soil borings or through the use of a probe unit. 

These methods can gather a large amount of groundwater contaminant data in a cost 

effective manner that can be used to better place additional permanent monitoring wells, if 

necessary. Vertical profiling of contaminant concentrations in the aquifer can also be 

performed by these methods. 

During the Phase I investigation, the uppermost groundwater will be sampled from 

temporary well points set in 14 of the soil borings that are proposed for the soil investigation 
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at the site. The proposed locations of the 14 temporary well points are shown on Figure 7. A 

summary of the proposed temporary well point locations, depths, and analytical 

parameters is included on Table 4. 

All temporary well point installation work will be performed by an Oregon-bonded and 

licensed monitoring well constructor. The temporary well points will be installed in 

accordance with the Oregon Groundwater Law (Oregon Revised Statute (ORS) Chapter 537) 

and the Rules for Construction and Maintenance of Monitoring Wells and Other Holes in 

Oregon (OAR Chapter 690, Division 240). The temporary well points will also be installed 

and abandoned according to the ODEQ guidance document Groundwater Monitoring Well 

Drilling, Construction, and Decommissioning Guidelines dated August 24, 1992. 

If additional groundwater investigation becomes necessary during Phase II to define the 

lateral and vertical extent of contamination at the site, then a soil probe unit will likely be 

used to gather the additional data. 

The temporary well points will be installed to a depth of 20 feet bgs in the 14 selected soil 

borings. If necessary, the soil borings win be advanced deeper so that they are 

approximately 10 feet below the water table. The well points will be composed of 2-inch 

diameter steel tubing and a 5-foot long stainless-steel screen that are decontaminated by 

steam cleaning prior to use. Once the desired water sampling depth is reached, the well 

point will be placed inside the augers and the augers will be pulled up approximately 5 feet 

as a temporary sand pack is placed in the annulus. The well point will then be purged of at 

least one borehole volume of water (approximately 28 gallons for an 8 1I4-inch hole), or 

until the casing is entirely evacuated, whichever occurs first. Following the purging, the 

water sample will be collected according to the methodology described in Section 7.2.3. 

Once the groundwater sample is collected, the well point will be pulled out of the hole and 

the sand pack will be drilled out. The borehole will then be abandoned by filling with 3/8-

inch bentonite chips as the augers are withdrawn. It is anticipated that the temporary well 

points will be in-place for no more than 4 hours per boring. 
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As indicated on Table 4, the groundwater samples from all 16 temporary well points at the 

site will be analyzed for TPH and BTEX. IfTPH is detected in any given sample, then that 

sample will also be analyzed for PARs. The other analytical parameters were chosen 

based on the location of the well point relative to potential source areas. Phenols will be 

analyzed at well points that are in the vicinity of the former Retort Area, Light Oil and 

Naphthalene Plants, and Koppers Land Treatment Area. Cyanide and H2S will be 

analyzed at well points that are down-gradient of the former Spent Oxide Storage Area and 

Oxide Reactor Area, and down-gradient of the former Settling Ponds since spent oxide 

may have been used as fill in this area. Ammonia will be analyzed at well points in the 

vicinity of the former Oxide Reactor Area, since it is known that ammonia was used in 

this area. 

5.4.2 Monitoring Wells 

The groundwater at the subject site will be investigated by a series of monitoring wells to be 

installed at various key locations and depths at the site. The monitoring wells will be used 

to: 1) determine hydraulic gradients and other aquifer parameters, 2) characterize 

dissolved contaminants in the groundwater, including their lateral and vertical extent, 

and 3) evaluate for the presence of LNAPLs and DNAPLs. In a number of locations, 

monitoring wells will be nested together at different depths to determine vertical hydraulic 

gradients. An extensive network of monitoring wells will be placed along the Willamette 

River on the site to determine the levels of contaminants that may be entering the river. 

Monitoring wells will be placed in the Fill Unit, Silty Clay Unit, or Alluvial Deposits 

throughout the site. If information from the proposed monitoring wells suggests that the 

Basalt Aquifer may be impacted at the site, then additional monitoring wells will be 

installed during a subsequent phase of investigation to evaluate the Basalt Aquifer. 
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The monitoring well names will be designated by a prefix "MW", followed by the 

monitoring well number, followed by a number representing the depth of the well in feet 

below ground surface (bgs), such as "MW-6-50". Where monitoring wells are placed 

adjacent to one another at different depth intervals, they will bear the same well number, 

but a different depth designation, such as "MW-6-25" and ''MW-6-50''. For ease of reading, 

the depth designation may be dropped for the shallow monitoring wells, so that "MW-6-25" 

may be abbreviated as "MW-6". 

5.4.2.2 Monitoring Well Locations and Depths 

A network of 12 shallow monitoring wells (approximately 25 feet bgs) and 6 deep 

monitoring wells (approximately 50 feet bgs) is proposed for the Gasco site. The proposed 

locations of the monitoring wells are shown on Figure 7. A summary of and the rationale 

for the proposed monitoring well locations, depths, and analytical parameters is included 

on Table 5. A discussion of the selected analytical parameters is included in Section 5.4.4. 

The locations of the Phase I monitoring wells will not be modified based on the results of 

the well point data for the following reasons: 1) the well point data will be gathered 

concurrently with the installation of the monitoring wells, 2) the proposed monitoring well 

locations will be drilled as part of the soil investigation, and 3) once a soil boring is 

drilled, the incremental cost of installing a monitoring well is minor compared to 

obtaining a groundwater sample from a temporary well point. 

The depths of the proposed monitoring wells will be selected based on lithology data 

collected during the soil investigation. The deep monitoring wells will be installed prior 

to the shallow monitoring wells. Observations and interpretations of the lithology in the 

deep monitoring wells, in conjunction with the lithology data from the soil borings will be 

used to determine the depth of the shallow wells. DEQ will be consulted with the chosen 
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depths of the shallow monitoring wells prior to installing the wells. Field notes, boring 

logs, and cross-sections will be supplied to DEQ to justify the chosen shallow monitoring 

well depths. 

Three preliminary up-gradient monitoring wells have been selected for the Phase I 

investigation (MW-9, MW-12-25, and MW-12-50). If groundwater flow direction 

information from the Phase I investigatioI.l9indicates that there are no appropriate up-
(6 

gradient monitoring wells, then the Phase I data will be used to place an appropriate up-

gradient monitoring well during Phase II. 

The locations and depths of any Phase II monitoring wells will be selected based on the 

results of the Phase I investigation and any groundwater data from a Phase II soil probe 

investigation. 

• Shallow Monitoring Wells 

The uppermost groundwater in the Fill Unit or Silty Clay Unit will be investigated through 

the installation of 12 shallow monitoring wells that will be installed to depths of 

approximately 20 to 25 feet. The actual depths of the shallow monitoring wells will be 

selected based on the estimated water table depth during drilling and the lithology data 

collected during the soil investigation. The shallow monitoring wells will be installed 

such that the screened interval will extend across the estimated seasonal fluctuation of the 

water table and allow for the detection of LNAPLs, if present. A 15-foot screen interval is 

proposed so that the screen will span the potential seasonal water table fluctuation at the 

site, and yet will also allow enough water in the well for sampling during low water table 

periods. 

If groundwater is encountered in any particular well location in the Fill Unit, then the 

screen interval will not extend significantly into the underlying Silty Clay Unit, and 

under no circumstances will extend below the Silty Clay Unit. If groundwater is not 

encountered until the Silty Clay Unit or other underlying units, then the screen interval 

will be placed such that it will not extend up into the Fill Unit. The main objective for 
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screen placement in the shallow wells at the site is to isolate the Fill Unit from the 

underlying units to avoid commingling potentially different hydrogeologic units and to 

eliminate potential vertical conduits for contaminant migration. 

• Deep Monitoring Wells 

Six deep monitoring wells will be installed adjacent to six of the shallow monitoring wells 

to evaluate the deeper groundwater and to determine vertical hydraulic gradients. The 

deep wells will also be utilized to evaluate for the presence of DNAPLs at the site. The deep 

monitoring wells will be installed in the Alluvial Deposits to depths of approximately 50 

feet bgs, although the actual depth of the wells will depend on soil lithology data obtained 

during drilling. A 10-foot screen interval is proposed for the deep monitoring wells. 

All six deep monitoring well borings will be continuously cored during drilling to obtain 

detailed lithology data and to observe for DNAPLs. Previous geotechnical borings at the 

site have indicated the presence of a Sand Unit underlying the Silty Clay Unit at the site, 

and underlying the Sand Unit appears to be a Silt Unit. The objective of the screen 

placement for the deep monitoring wells is to screen across the base of the Sand Unit, if 

present. In addition, if any other significant confining units or possible DNAPLs are 

observed during drilling, then the screen interval will be adjusted to span the potential 

DNAPL zone. Under no circumstances, however, will the screen extend below the 

underlying confining unit. If no DNAPLs or significant changes in lithology are 

observed in the deep monitoring well borings during drilling, then the wells will be set at a 

depth of 50 feet bgs. ' 

5.4.2.3 Monitoring Well Installation and Development 

All monitoring well installation work will be performed by an Oregon-bonded and 

licensed monitoring well constructor. The monitoring wells will be installed in 

accordance with the Oregon Groundwater Law (Oregon Revised Statute (ORS) Chapter 537) 

and the Rules for Construction and Maintenance of Monitoring Wells and Other Holes in 
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Oregon (OAR Chapter 690, Division 240). The wells will also be installed according to the 

ODEQ guidance document Groundwater Monitoring Well Drilling, Construction, and 

Decommissioning Guidelines dated August 24, 1992. 

All the proposed monitoring wells will be installed with the drilling rig through the hollow 

stem augers. The monitoring wells will be constructed with 2-inch inside diameter (ID), 

threaded, Schedule 40, polyvinyl chloride (PVC), blank casing and slotted screen. If 

DNAPLs are suspected based on observations during drilling, then stainless steel casing 

and screen will be utilized. 

Fifteen (15) feet of screen will be set at the bottom of each shallow monitoring well with 

blank casing extending to the ground surface. Ten (10) feet of screen will be used in the 

deep monitoring wells. If the soils that the screen is to span are composed of sand, then a 

0.020-inch slotted screen with a Colorado 10/20 silica sand pack will be used in the well. If 

the soils that the screen is to span are composed of silts or very fine silty sands, then a 0.010-

inch slotted screen with a Colorado 20/40 silica sand pack will be used. 

The sand pack will be placed in the annular space from the bottom ofthe boring to two feet 

above the top of the screen. The wells will then be developed with a surge block to set the 

sand pack. In the shallow monitoring wells, a well seal composed of 3/8-inch bentonite 

chips will be placed on top of the sand pack to a depth of two feet bgs and hydrated. 

For monitoring wells with over 25 feet of standing water in the completed installation, the 

use of a grout-slurry mixture is required by the Oregon Water Resources Division 

(OWRD) in OAR 690-240 005-180. Therefore, in the six deep wells, a two-foot bentonite plug 

will be placed on top of the sand pack, and the well seal, composed of a cement-bentonite 

slurry, will then be placed by a tremie pipe from the top of the bentonite plug to within two 

feet of ground surface. 

All of the monitoring wells will be completed with above-grade well monuments cemented 

in at the surface. The well monuments will be protected by three metal guard posts 

cemented in at the surface. The well casings will be fitted with locking caps. Schematic 
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well construction diagrams are shown in Figures 8 and 9 for the proposed shallow and deep 

monitoring wells respectively. 

Following the installation of the monitoring wells, they will be further developed by 

purging with a submersible pump in an attempt to remove the fine sediment from around 

the well bore. During development, at least 10 well volumes of water, and the volume of the 

well construction water, will be removed from each well. If at this point, the wells are not 

sediment-free, then well development will continue until the wells are sediment-free. 

5.4.2.4 Elevation Survey and Water Level Measurements 

Following installation of the monitoring wells, the locations and elevations of the new 

monitoring wells will be surveyed to the City of Portland datum by an Oregon Registered 

Professional Land Surveyor. The ground surface elevation will also be surveyed at each 

location. The top of casing elevations will measured to an accuracy of 0.01 feet, and the 

locations of the monitoring wells will be measured to an accuracy of 1.0 feet. The locations 

and ground surface elevations of all other soil borings, well points, and sampling points 

will also be surveyed. 

The static water levels in all the monitoring wells at the site will be measured following 

the monitoring well installation activities using a Solinst water level indicator 

(conductive probe). The water levels will be measured from the north side of the top ofthe 

casing where a notch will be cut. 

Each well will also be checked for the presence of LNAPLs and DNAPLs using an MMC 

Interface Detector probe. 
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Two types of water level monitoring will be performed at the monitoring wells at the site to 

better characterize the hydrogeology of the site, including monthly water level monitoring 

and a short-term continuous water level monitoring test. 

5.4.3.1 Monthly Water Level Monitoring 

The water levels in all the monitoring wells at the site will be measured on a monthly basis 

for a period of six months to monitor seasonal fluctuations in groundwater elevations. 

River stage data will also be collected during each monitoring event to determine 

hydraulic continuity with the Willamette River. Following the initial six months of 

monitoring, an evaluation of the data will be conducted and presented to DEQ to determine 

if a change to quarterly water level monitoring is warranted. As part of the monthly 

monitoring activities, water levels will be collected quarterly in conjunction with the 

quarterly groundwater monitoring activities (Section 5.4.4). 

The static water levels in the monitoring wells will be measured using a Solinst water 

level indicator (conductive probe). The water levels will be measured from the north side 

of the top of the casing. If NAPLs are detected in any given monitoring well during the 

initial monitoring event, then those wells will continue to be monitored for NAPLs. 

5.4.3.2 Short-Term Continuous Water Level Monitoring Test 

A 48-hour continuous water level monitoring test will take place at selected monitoring 

wells to determine if tidal fluctuations in the Willamette River influence groundwater 

flow direction and hydraulic gradients at the site. Water levels in three monitoring wells 

located along the river (MW-3, MW-4-25, and MW-4-50) will be collected electronically on 

a continuous basis using pressure transducers and a central data logger. Water levels 

will also be simultaneously recorded in the river to compare to the groundwater levels. 
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5.4.4 Quarterly Groundwater Monitoring 

Quarterly monitoring of selected water quality parameters will be performed at selected 

monitoring wells at the subject site to establish if there are any seasonal fluctuations or 

long-term trends of the contaminant concentrations in the groundwater. 

Following the installation of the proposed monitoring wells, the quarterly groundwater 

monitoring program will be initiated. During the first monitoring event, the groundwater 

will be sampled at all of the monitoring wells at the site. The groundwater samples will be 

analyzed for the parameters that are listed on Table 5. For the initial sampling event, all 

18 wells at the site will be analyzed for TPH, PAHs, BTEX, and total lead. If total lead is 

detected in any given well, then the groundwater sample will also be analyzed for 

dissolved lead. The other analytical parameters were chosen based on the location of the 

monitoring well relative to potential source areas. 

Phenols will be analyzed at wells that are down-gradient of the former Retort Area, Light 

Oil and Naphthalene Plants, and Koppers Land Treatment Area. Cyanide and H2S will 

be analyzed at wells that are down-gradient of the former Spent Oxide Storage Area and 

Oxide Reactor Area, and down-gradient of the former Settling Ponds since spent oxide 

may have been used as fill in this area. Ammonia will be analyzed at wells in the vicinity 

of the Oxide Reactor Area, since it is known that ammonia was used in this area. 

Chlorinated volatiles and pesticides will be analyzed in one shallow and two deep wells 

located on the southeast portion of the Gasco site, since this is the area most likely to detect 
~1 

these compounds based on known groundwater gradients and the source area. Priority 
~ 'I 

Pollutant metals will be analyzed on a total basis at 8 monitoring wells where the most .. 

significant groundwater contamination is detected since these wells should represent 

worst-case locations for the mobilization of naturally-occurring metals. If metals are 

detected in any given well on a total basis, then the groundwater samples will also be 

analyzed for those metals on a dissolved basis. 
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Feasibility Study analytical parameters will be analyzed during the second quarterly 

groundwater monitoring event. The selection of the monitoring wells for analysis of 

Feasibility Study parameters will be based on the results of the initial sampling event. 

Based on the initial monitoring event results, the quarterly monitoring program may be 

modified to sample selected wells for selected parameters. Following the completion of the 

initial monitoring event, a groundwater monitoring sampling and analysis plan will be 

submitted to the DEQ as an addendum to this Work Plan. 

5.4.5 Aquifer Tests 

Aquifer slug tests and pump tests will be performed on monitoring wells at the site to gather 

data on aquifer characteristics, including hydraulic conductivity, transmissivity, and 

storativity. These aquifer characteristics will allow for a calculation of groundwater flow 

velocity and the rate of contaminant migration in the groundwater. This information, in 

conjunction with groundwater contaminant levels, will also allow for an estimate of the 

flux of contaminants from the site into the Willamette River. Knowledge of the aquifer 

characteristics is also necessary to properly design a groundwater remediation system, if 

necessary. The aquifer tests will also help in evaluating potential stratigraphic controls 

for groundwater beneath the site. 

5.4.5.1 Slug Tests 

During the Phase I investigation, rising-head slug tests will be performed in all 

monitoring wells at the subject site. The slug tests will be performed by lowering a PVC 

slug into the well to displace the groundwater in the well. The displaced water in the well is 

then allowed to return to the original static water level and the slug is quickly removed 

from the well. This procedure simulates the instantaneous removal of a slug of water from 

the well. The water level recovery data is measured by a pressure transducer and recorded 

HAHN AND ASSOCIATES, INC. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 

NWT 003293 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Final RIIFS Work Plan 
Northwest Natural Gas Company 
Gasco Facility 
Portland, Oregon 

Page 37 of 74 
Project #2708 

August 4, 1995 

with an electronic data logger. The recovery data will be analyzed by the Bouwer and Rice, 

19765 solution method to calculate preliminary estimates of transmissivity. 

5.4.5.2 Pump Tests 

An aquifer pump test will be performed at one or two selected monitoring well pairs at the 

site. Since there is no information at this time regarding the presence or extent of 

contaminants in the groundwater at the site, it would be premature to select the most 

appropriate locations for pump tests at this time. Pumping at an inappropriate location 

could adversely affect the distribution of contaminants in the groundwater at the site. 

Therefore, it is likely that the pump tests will occur during the Phase II investigation, after 

synthesis of the Phase I contaminant, slug test, and some monitoring data is complete. An 

addendum to this Work Plan will be submitted to DEQ to outline the details of the pump test 

investigation. 

Separate 24-hour pumping tests will likely be performed on the shallow and deep wells at 

each selected monitoring well pair. The pumping test will be preceded by a step-drawdown 

test to determine an appropriate pumping rate. The pumping test will be followed by a 

recovery test, as a check against the pumping data. Water levels will be monitored 

throughout the testing period with pressure transducers installed in the pumping well and 

three to seven observation wells. Water level data will be collected electronically from a 

central data logger. 

The aquifer characteristics of transmissivity, hydraulic conductivity, and storativity will 

be calculated, as well as an estimate of the average linear velocity of water through the 

aquifer. In addition, information regarding vertical hydraulic conductivity will be 

gathered. 

5 Bouwer, H. and R. C. Rice, A Slug Test for Determining Hydraulic Conductivity of 
Unconfined Aquifers with Completely or Partially Penetrating Wells, Water Resources 
Research, 12 (1976), pg 423-428. 

HAHN AND AsSOCIATES, INC. 

NWT 003294 



\ 
-' 

Final RIIFS Work Plan 
Northwest Natural Gas Company 
Gasco Facility 
Portland, Oregon 

5.5 Surface Water Inyestigation 

\ 

Page 38 of 74 
Project #2708 

August 4, 1995 

Three surface water bodies, including the Willamette River, the current drainage ditch, 

and the existing settling ponds, will be sampled to evaluate the current impacts to surface 

water from the contaminants at the subject site. In addition, aerial photographs and other 

maps will be used to delineate any other past drainages at the site. The surface water in the 

settling ponds and the drainage ditch will be sampled during the Phase I investig::ltion. 

The locations of the Phase I surface water sampling points are shown on Figure 10. The 

surface water in the Willamette River will be sampled during the latter part of the Phase I 

investigation. Groundwater quality data from the Phase I investigation will be used to 

select appropriate surface water sample locations in the river. An addendum to this Work 

Plan will be submitted to DEQ to outline the details of the Willamette River surface water 

investigation. 

The drainage ditch will be sampled at an up-stream and down-stream location to 

determine if the ditch water picks up any contaminants as it flows through the site. Three 

water samples will be collected from the two existing settling ponds to determine potential 

impacts to the pond water. The surface water samples will be analyzed for the presence of 

TPH, PAHs, BTEX, and dissolved lead. 

In concept, it is envisioned that the Willamette River water will be sampled at three 

locations adjacent to the site where groundwater impacts are detected during the Phase I 

investigation. In addition, a background water sample will be collected from an up

stream location adjacent to the Wacker site. The water samples will be collected from 

near the water/sediment interface and near the water/air interface at locations where it is 

predicted that contaminated groundwater may be discharging to the river. Water samples 

will likely be taken at both a high river stage and a low river stage period. In addition, 

multiple samples will be collected at each location in order to determine if differences in 

contaminant concentrations at differing locations are statistically significant. The water 

sample locations will be determined by a Global Positioning System (GPS) unit. If 
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contaminants are detected in the samples near the sediment/water interface, then the 

water samples from near the air/water interface will also be analyzed. 

5.6 Sediment Investigation 

The sediment investigation will involve sampling of sediments from two surface water 

bodies at the Gasco site, the settling ponds and the Willamette River. The sediments along 

the Wi11amette River throughout the Northwest Industrial Area are likely contaminated ~ 

due to the industrial history of the area. Therefore, it is likely that the sediments adjacent V 
to the Gasco site contain contaminants from up-stream sources. In addition, the river in 

this area has been dredged on numerous occasions over the years likely disturbing any 

natural deposidon of the sediments. The feasibility of cleaning up sediments without / ~.j 

causing greater environmental harm is limited. Therefore, the focus of the sediment .;,t-

sampling program will be to gather information for performing the Endangerment 

Assessment. 

The sediments in the two on-site settling ponds will be sampled at three locations as shown 

on Figure 10. The sediment samples in the ponds will be collected at the sediment/water 

interface. 

The sediments in the Willamette River adjacent to the Gasco site will be sampled to 

determine potential impacts to the river sediments. Six sediment sampling points will be 

located at approximate 300-foot intervals along a line that will run parallel to the shoreline 

of the Gasco site. In addition, 5 sediment sampling points will be located up-stream at 300-

foot intervals along the Wacker and Atochem North America sites to determine 

background sediment concentrations. The locations of the proposed sediment sampling 

points are shown on Figures 10 and 11. Data from recent sediment sampling offshore of the 

Rhone Poulenc site will be utilized to supplement the background sediment sampling 

activities at the Gasco site. 
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At each sampling point, sediment samples will be obtained approximately 10 feet offshore 

at an average river stage. At each sample location, sediment samples will be obtained at 

one-foot intervals to a depth of approximately ten feet below the sediment/water interface. 

Two discrete sediment samples from each location will be selected for laboratory analysis, 

including one from the oxygenated zone and one from a greater depth based on field 

observations. The sediment samples will be obtained from a barge using an impact coring 

device or a Vibracore device. Alternatively, the sediment samples may be obtained with a 

Geoprobe unit on a barge depending on the results of another project that is attempting this 

method. The sediment sample locations will be determined by a GPS unit. 

The sediment samples will be analyzed for the presence ofTPH, PARs, BTEX, dissolved 

lead, and TOC. 

5.7 Air Inyestj~ation 

Potential emissions to the air at the Gasco site would likely take place by two mechanisms: 

1) as contaminants sorbed onto soil particles entrained by wind and 2) as volatile 

contaminants by volatilization from soil or surface water. The former mechanism may 

be of concern where PARs or metals occur at the surface and activities occur that generate 

dust, such as vehicular traffic or strong winds blowing across low vegetation areas. The 

latter mechanism may be of concern where VOCs occur in near-surface soils or surface 

waters, such as at the Light Oil Plant or in the LNG containment basin. By either 

mechanism contaminants rapidly disperse in a down-wind direction. 

Two approaches were considered to evaluate the potential for air emissions at the site: 

1) soil and water quality data from the Phase I investigation would be utilized to construct 

an air dispersion model to estimate potential emissions, and 2) air emissions would be 

evaluated by direct measurement through air monitoring. The results of the Phase I soil 

and water investigations would be necessary to properly design an investigation by either 

approach. In addition, some air sampling will occur at the site during the Phase I 

investigation for worker health and safety purposes (Section 8.0). Based on the Phase I 
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results, a decision will be made as to which approach, or combination of approaches, is most 

appropriate for the site. An addendum to this Work Plan will be submitted to DEQ to 

outline the details of the air investigation. 

If the air modeling approach is chosen for the air investigation, surface soil data including 

contaminant concentrations, grain size, and density of the fine fractions will be used to 

estimate the concentrations of contaminants that could be entrained on particulates. 

Subsurface soil temperatures and contaminant concentrations will be used to estimate soil 

vapor concentrations for volatile compounds. An estimate of the flux of contaminants 

from soil vapor to air will be made based on the nature of the ground cover. The estimated 

flux of contaminants to the air and meteorologic data from nearby stations will be used in 

an air dispersion model to estimate potential emissions at the site. 

If the air monitoring approach is chosen for the air investigation, then fixed air 

monitoring stations will be setup at various locations at the site. The locations of the air 

monitoring stations will be determined based on the results of the Phase I investigation 

and the physical site layout. Likely locations would include an up-wind station, one or 

more down-wind locations, and locations where site workers tend to spend most of their 

time. Sampling for VOCs and particulates will take place during various seasons and 

wind conditions. Likely analytical parameters would include BTEX, P AlIs, and lead. 

The air quality information gathered by the modeling and/or monitoring approach will be 

used in the Endangerment Assessment to determine the potential for air emissions to 

impact potential receptors. 

5.8 Investigative Derived Waste Plan 

All soil cuttings generated during the drilling of the soil borings and monitoring wells 

will be placed in 55-gallon drums. The drums will be labeled and temporarily stored on

site. Based on the analytical results from the soil investigation, the disposition of the soil 

cuttings will be determined. If the soil cuttings are determined to be un-contaminated, 
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then they will be spread on-site. If the soil cuttings are determined to be contaminated, then 

they will be segregated by waste designation and appropriate disposal will be arranged. 

All purge, development, and decontamination water from the Phase I activities will be 

placed in a temporary storage tank at the subject site. Based on the analytical results from 

the groundwater investigation, the disposition of the waste water will be determined. It is 

anticipated that the waste water will be discharged to ~e current water treatment system on 

site. 
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The overall project management for implementation of the RIIFS work activities, will be 

handled by Ms. Sandra Hart of NWNG. HAl will manage the field activities, including 

the sampling and reporting tasks. All project field work will be supervised by an Oregon 

Registered Geologist. All drilling and monitoring well installation activities will be 

performed by an Oregon-bonded and licensed ;monitoring well constructor. Surveying 

services will be performed by an Oregon Registered Professional Land Surveyor. 

Preparation of the Endangerment Assessment will be performed by Decision Focus. 

Overall Project Management 

Northwest Natural Gas Company 
220 NW Second Avenue 
Portland, Oregon 97209 
(503) 226-4211 ext. 4322 
Contact: Ms. Sandra Hart 

Project Management - RIfFS 

Hahn and Associates, Inc. 
434 NW Sixth Avenue, Suite 203 
Portland, Oregon 97209 
(503) 796-0717 
Contact: Mr. Roger Brown, R.G. 

Project Management - Endangerment Assessment 

Decision Focus, Inc. 
6121 SW Tower Way 
Portland, Oregon 97221 
(503) 244-9765 
Contact: Mr. Frank Selker 

Laboratory Seryices (Tentatiye) 

National Environmental Testing, Inc. (NET) 
17400 SW Upper Boones Ferry Road 
Portland, Oregon 97224 
(503) 624-5449 
Contact: Mr. Derek Chinn 
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Drilling Services (Tentative) 

Geo-Tech Explorations, Inc. 
19700 SW Teton 
Tualatin, Oregon 97062 
(503) 692-6400 
Contact: Mr. Bill Klosterman 

Sediment Sampling Services (Tentative) 

Fishman Environmental Services, Inc. 
434 NW Sixth Avenue, Suite 203 
Portland, Oregon 97209 
(503) 224-0333 
Contact: Mr. Paul Fishman 

Surveying Services (Tentative) 

Chase Jones & Associates, Inc. 
1500 SW 12th Street 
Portland, Oregon 97201 
(503) 228-9844 
Contact: Mr. Eric Jones 

Geophysical Services (Tentatiye) 

Geopotential 
437 NE Liberty Avenue 
Gresham, Oregon 97030 
(503) 228-9844 
Contact: Mr. Ralph Soule 

Borehole Geophysical Services (Tentatiye) 

Well Scope 
33132 Coleman Road 
Eugene, Oregon 97401 
(503) 344-4205 
Contact: Mr. Mark Christensen 

Utility Locating Services (Tentative) 

Maintenance Northwest 
18040 SW Lower Boones Ferry Rd. #23 
Tigard, Oregon 97223 
(503) 684-8824 
Contact: Mr. Bruce Jangala 
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As per the Agreement, Monthly Reports will be prepared by HAl by the 10th day of the month 

following the reporting period throughout the RIIFS project. The Monthly reports will begin 
. . 

once the RIIFS Work Plan has been approved by DEQ. The Monthly 

Reports will summarize the activities that occurred during the previous month, describe in 

brief the data results collected during that time, describe any problems or difficulties 

encountered, and summarize the activities planned for the upcoming month. 

Letter Reports will be prepared by HAl within 30 days of completion of each phase ofthe 

Remedial Investigation at the site. The Letter Reports will summarize the work completed 

to date, data collected during that phase, and preliminary conclusions and 

recommendations. 

Addendums to this Work Plan will be submitted to DEQ for various activities that were not 

elaborated on in this document. The addendums may be combined to create a Phase II 

RIfFS Work Plan 

Following the completion of all phases of the Remedial Investigation, a comprehensive 

Remedial Investigation Report will be prepared that will outline the methodologies and 

results of the investigations. The Remedial Investigation Report will include all the 

elements that are outlined in the Agreement. All sampling locations will be surveyed by 

an Oregon registered professional surveyor, and maps will be prepared to show all the 

sampling locations. The results of the Endangerment Assessment will be submitted as a 

separate document prepared by Decision Focus. 

Following review and approval of the Remedial Investigation and Endangerment 

Assessment Reports by the DEQ, a Feasibility Study Report will be prepared which will 

include the elements outlined in the Agreement. 
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An estimate of the overall RIIFS project schedule is presented on Table 8. The schedule 

starts with the signing of the RIIFS Agreement on August 8,1994. The preparation, review, 

revision, and approval of the Final RIIFS Work Plan will proceed until approximately late 

July 1995, when the Phase I Remedial Investigation will start. It is estimated that the Phase 

I Remedial Investigation, an evaluation of remedial options, and the Endangerment 

A~sessment will proceed until approximately December 1995. As per the schedule outlined 

in the Agreement, the preparation, review, and approval of the Phase I Remedial 

Investigation Letter Report and the Phase II Work Plan Addendum will proceed until 

approximately March 1996 when the Phase II Remedial Investigation will start. 

It is esLimated that the Phase II Remedial InvestigatitJO will proceed from approximately 

March through July 1996. This schedule assumes that additional phases of investigation 

will not be necessary. The Phase II Remedial Investigation Letter Report will be prepared 

for review and approval of DEQ by approximately August 1996. 

As per the schedule outlined in the Agreement, the preparation, review, and approval of the 

Remedial Investigation Report Outline and the final Remedial Investigation Report will 

proceed until approximately March 1997. As per the schedule outlined in the Agreement, 

the preparation, review, and approval of the Feasibility Study Report will proceed until 

approximately August 1997. Preparation for the implementation of the remedial actions 

recommended in the Feasibility Study will begin in approximately August 1997. 

The Phase I Remedial Investigation itself will be completed in phases, with the scope of 

some later tasks dependent on the results of earlier tasks. A Gantt chart and PERT chart 

detailing the schedule and dependencies of the Phase I investigation are displayed on 

Table 9. The initial Phase I field activities will occur from approximately July to October 

1995, including the soil boring, temporary well point, and monitoring well installations, 

sediment sampling, geophysical surveys, slug tests, water level tests, and the first 

quarterly groundwater monitoring. Based on synthesis of the results of these activities, the 

scope of work for the aquifer pump tests, Willamette River surface water investigation, 
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and the air investigation will be determined, and an addendum to this Work Plan 

prepared for submittal to DEQ outlining these activities. In addition, an addendum win be 

prepared which will outline the sampling and analysis plan for subsequent quarterly 

groundwater monitoring at the site. It is possible that the aquifer pump tests may be 

delayed to be performed during the Phase II investigation. 
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Data will be gathered during the Remedial Investigation for a number of purposes 

including: 1) to determine the nature and extent of contaminants at the site, 2) to define the 

hydrogeology of the site, 3) to perform an Endangerment Assessment, 4) to identify cleanup 

criteria, and 5) to identify, screen, and evaluate remedial alternatives. The overall data 

quality objective for the project is to collect sufficient data of an adequate quality to meet the 

described data needs. The RIIFS Work Plan has been designed to collect sufficient data 

for the identified data needs as per EPA, 19876. The data quality assurance objectives for 

this project are to develop l11ld implement procedures to collect representative samples and 

to provide chemical and physical data of known quality. In order to meet these objectives, 

all field activities will be conducted according to the methods describe in this Sampling 

and Analysis Plan (SAP). Data quality is assessed by precision, accuracy, 

representativeness, completeness, and comparability, as described below. 

Precision is a measure of the spread of the data when more than one measurement is taken 

of the same sample. Duplicate samples will be analyzed by the laboratory at a ratio of at 

least one sample per twenty samples analyzed. Split sample analysis (that is, two sub

samples of the same sample are sent to different laboratories for analyses) will not be 

performed. 

Accuracy is a measure of the closeness of the measured value to the true value. Accuracy of 

chemical test results is assessed by spiking samples with known standards and 

establishing the average recovery. Surrogate spiking analyses will be performed at a rate 

of at least one sample per twenty samples analyzed. Matrix spike and matrix spike 

6U.S. EPA, Data Quality Objectives for Remedial Response Activities, Volume 1 • 
Development Process, EPN540/G·87/003A (1987) 
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duplicate samples will also be collected and analyzed for the groundwater sampling 

activities. 

Representativeness is a measure of how closely the measured results reflect the actual 

concentration or distribution of the chemical compounds in the soil or water sampled. The 

s~mpling techniques and sample handling protocols outlined in- this SAP were designed to 

collect representative samples. 

Completeness is a measure of the amount of valid data obtained from the analytical 

measurement system described as a percentage of the planned measurements. The 

completeness of the data will be assessed during quality control reviews. 

Comparability of the data will be maintained by using EPA-defined field and analytical 

procedures and protocols where available. Where EPA standards are not available, the 

procedures will be fully documented. 

7.2 Field Sampling Procedures 

7.2.1 Soil Sampling Procedures 

During the drilling of the soil borings and monitoring well borings, soil sampling will be 

conducted with a split-barrel sampling device. The soil sampling will either be on a 

continuous basis or at 2.5-foot intervals as outlined on Table 3. In borings selected for 

continuous sampling, a 5-foot long, 3-inch outside diameter (OD), spilt-barrel coring 

device will be utilized. The coring device is advanced during drilling inside of the lead 

auger. In borings selected for 2.5-foot sampling, a l.5-foot long, 3-inch OD, spilt-spoon 

sampling device will be driven into the undisturbed soils ahead of the augering bit using 

the Standard Penetration Test (SPT). Since the split-spoon sampler is 1.5 feet long, only 

one foot of soil is not observed between sampling points. If sample recovery is not adequate 

with the split-barrel coring device, then the sampling method will be changed to a split

spoon device. 
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Soil samples will be collected for both hydrogeological and contaminant characterization 

purposes. Upon removal from the soil boring, the split-barrel devices are opened at the 

surface to observe the soil profile. If based on field screening (see Section 7.2.2), a zone of 

potential soil contamination is observed, then a soil sample will be collected for laboratory 

analyses from that interval. If no contamination is suspected, then a soil sample will be 

collected from the middle of the device. Each soil sample will be immediately placed in a 

laboratory supplied 9-ounce sample jar and capped with a teflon-lined lid. The sample 

jars will be labeled and transferred to a chilled container for shipment to the analytical 

laboratory. 

Following the collection of samples for analytical purposes, the soil profile will then be 

noted in the field by an HAl geologist. The 1Jroperties of the soil, including color, moisture, 

plasticity, grading, structure, and texture will be noted in the field and incorporated into a 

boring log for each of the subsurface borings. An estimate of the Unified Soil 

Classification System (USCS) soil type designation (ASTM D 2487-85) will also be shown 

on the boring logs. The USCS soil type designation will be a field estimate only and will 

not be confirmed by laboratory analyses, although an occasion sample may be collected for 

this purpose. Visual or olfactory evidence of contaminant occurrence in the samples, if 

present, will also be noted on the boring logs. An example boring log and monitoring well 

log are included in Appendix D. 

7.2.2 Soil Field Screening Procedures 

Each soil sample will be screened in the field for the presence of organic contaminants by 

the visual, sheen, and headspace vapor methods. The sheen method involves mixing a 

portion of the soil sample into a pan containing water and observing for a sheen. Organic 

vapor levels in the soil samples will be determined by the headspace vapor method utilizing 

a MicroTIP Model MP-1,OOO equipped with a photoionization detector and a 11.7 electron 

volt (e V) lamp. 
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The headspace vapor method involves placing approximately 8 OWlces of soil in a one

quart plastic bag. The bag is sealed and the sample is then set aside for a 20-minute 

stabilization period, whereupon the detector probe is inserted through the seal into the bag. 

The results of the headspace screening are recorded on the boring log in parts per million 

(ppm). The results of the headspace method will be used for qualitative screening purposes 

only. 

7.2.3 Groundwater Sampling Procedures 

Groundwater samples will be collected from the temporary well points at the site 

immediately following installation. The temporary well points will be purged with a 

submersible pump of at least one borehole volume of water (approximately 28 gallons for an 

8 1I4-inch hole), or Wltil the casing is entirely evacuated, whichever occurs first. The pH, 

temperature, and conductivity of the water will be measured during the purging process to 

monitor for stabilization of these parameters. The water sample will then be collected 

using the pump at a low flow rate. 

GroWldwater samples will be collected from the monitoring wells at the site at least 72 

hours following development. The monitoring wells will be sampled in the order of 

suspected least-contaminated to suspected most-contaminated. Following the initial 

sampling event, the order of well sampling will be based on the initial analytical results. 

Prior to sampling, at least three well volumes of water will be purged from each well using 

a peristaltic or submersible pump. The pH, temperature, and conductivity of the water will 

be measured during the purging process to monitor for stabilization of these parameters. 

The shallow wells will be purged with a peristaltic pump and dedicated polyethylene tubing 

for each well. In addition, the silastic tubing in the peristaltic pump will be replaced for 

every well sampled, thus eliminating the need for decontamination and the risk of cross

contamination. The deeper wells will be purged with an electric submersible pump 

equipped with teflon tubing that will be decontaminated between wells. A comparison 
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study will be performed on three shallow monitoring wells to show that sampling with the 

peristaltic and submersible pumps will produce consistent data for volatile compounds. 

The three selected wells will be sampled by both types of pump during the first sampling 

event and the samples analyzed for BTEX compounds to check for consistency between 

methods. 

Following completion of the purging of the well points or monitoring wells, a 

representative sample of the groundwater will be ohtained using the pump at a low flow 

rate. The water will be carefully transferred to the appropriate sampling containers (see 

Table 10). The sampling containers will be completely filled such that no headspace is 

present that would allow the loss of volatiles. The sample bottles will then be transferred to 

a chilled container for shipment to the analytical laboratory. Unfiltered samples will be 

collected for :~n parameters except metals and orthophosphate, where the groundwater 

samples will be filtered with an in-line 0.445 micron filter. 

7.2.4 Surface Water Sampling Procedures 

During the Phase I investigation, surface water samples will be collected from the on-site 

drainage ditch and settling ponds. Since neither of these water bodies are very deep, the 

water sample will be obtained from a depth of approximately one foot. However, care will 

be taken so that the sample is not collected too near the sediment/water interface, thus 

potentially stirring up sediments into the water sample. If sediment and water sampling 

are to take place at the same time, all the surface water samples will be collected prior to 

collecting any sediment samples. In the drainage ditch, the down-stream sample will be 

collected prior to the up-stream sample. In addition, the ditch samples will be collected 

prior to the pond samples. The surface water samples will be collected with a 1-liter 

polypropylene Pond Sampler with a telescoping handle. The details of the Willamette 

River surface water sampling activities will be presented in an addendum to this Work 

Plan that will be submitted to DEQ. 
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During the Phase I investigation, sediment samples will be collected from the Willamette 

River at 11 different locations and from the on-site ponds at three locations. The locations 

of the proposed sediment sampling points are shown on Figures 10 and 11. 

The sediment samples in the ponds will be collected at the sedimentiwater interface using 

eithp.r a stainless steel Ekman dredge (soft sediments) or 2-inch Lexan core tubes with 

stainless steel coring head if sandy sediments are present. The core tubes can be inserted 

into sediment by hand either from a small boat or from a wading position. 

At each sampling point in the Willamette River, sediment samples will be obtained 

approximately 10 feet offshore at an average river stage. At each sample location, 

sediment samples will be obtained at one-foot intervals to a depth of approximately ten feet 

below the sediment/water interface. Two discrete sediment samples from each location 

will be selected for laboratory analysis, including one from the oxygenated zone and one 

from a greater depth which shall be based on field screening (see Section 7.2.2). 

Collection of the sediment core samples will require use of an impact coring device to 

retrieve cores of approximately 10 feet in length. The coring device is mounted aboard a 

shallow draft, aluminum catamaran with a moveable A-frame on the forward deck 

allowing the core tubes to be retrieved and sealed effectively without losing core tube 

contents. The 4-inch OD core tubes are constructed of aluminum. Core tubes will be cut to 

the length of the extracted sample with a stainless steel cutting tool following retrieval. 

The tubes will then be sealed and labeled indicating sample orientation and location prior 

to transfer. 

The core tubes will then be put on ice and transferred to an on-site location for extraction. 

Individual cores will be extracted using a piston-like extraction device onto polyethylene 

sheeting. Each sample shall be placed in a laboratory supplied 9-ounce sample jar and 

capped with a teflon-lined lid. The sample jars will be labeled and transferred to a chilled 
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container for shipment to the analytical laboratory. After samples are collected, each core 

will be logged and characteristics noted. 

7,3 Sample Container Label. and Custody Requirements 

All samples will be transferred to the appropriate sampling containers and placed into a 

chilled (4°C) transport container (cooler) for shipment to the on-site laboratory. Chain-of

Custody tape will be affixed to each sample jar to assure that the sample has not been 

tampered with. The coolers will be utilized for temporary storage of the samples. 

Appropriate sample Chain-of-Custody forms will be placed in the sample coolers in a 

plastic bag. An example of the Chain-of-Custody form and seal are included in Appendix 

E. The coolers will then be sealed with chain-of-custody tape for delivery to the analytical 

laboratory. The sample container, preservation, and holding time requirements for each 

sample matrix and analytical method is summarized on Table 10. The types and numbers 

of sample bottles required per type of sample are summarized on Table 11. 

A sample label will be attached to each sampling container prior to the sampling event. 

Information to be included on the label will include the following: 

• Sample number 

• Date and time of sample collection 

• Initials of person collecting the sample 

• Type of preservative, if any 

• Analyses to be performed 

Individual samples will be identified using a unique sample number which includes a 

sample prefix consisting of the HAl project number and a six digit date code. The prefix 

will be followed by a code indicating the type of sample and an individual sample 

HAHN AND ASSOCIATES, INC. 

NWT 003311 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Final RIIFS Work Plan 
Northwest Natural Gas Company 
Gasca Facility 
Portland, Oregon 

Page 55 of 74 
Project #2708 

August 4, 1995 

collection number which will be assigned sequentially as the samples are collected (e.g. 

2708-9503429-B5-01). The sample type codes are as follows: 

• "B" is a soil sample from a soil boring 

• "M" is a soil sample from a monitoring well boring 

• "BW" is a gToundwater sample from a temporary wel~ point 

• "MW" is a groundwater sample from a monitoring well 

• "SW" is a surface water sample 

• "SD" is a sediment sample 

• "A" is an air sample 

A record of all field activities will be maintained by the Field Team Leader on an HAl 

Project Field Notes form (Appendix F). 

7.4 Decontaminatjon Procedures 

The drilling equipment will be steam-cleaned between drilling locations to prevent cross

contamination between borings. All soil and sediment sampling equipment will be 

decontaminated after each sample by using a detergent solution wash, a potable water 

rinse, a dilute nitric acid rinse, a second potable water rinse, and a final distilled water 

rinse. In areas where tar is encountered, a specialized detergent may need to be utilized to 

remove the tar. 

All water purging equipment will be decontaminated by using a detergent solution wash, 

two potable water rinses, and a final distilled water rinse. All water sampling equipment 

will be decontaminated by using a detergent solution wash, a potable water rinse, a dilute 

nitric acid rinse, a second potable water rinse, an isopropanol rinse, and a final de

ionized water rinse. 

All water generated during the decontamination of the drilling and sampling equipment 

will be retained and stored in a temporary storage tank on-site (see Section 5.8). 
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All field equipment will be calibrated prior to use according to the manufacturer's 

instructions. Users manuals and calibration records will accompany all monitoring 

equipment into the field and will be stored in the carrying case.' Calibrated equipment will 

be identified by means of an HAl identification number or a manufacturer's serial 

number. The results of calibrations and records of repair will be maintained in a logbook. 

Equipment that fails calibration or fails to operate properly will be removed from service, 

tagged to indicate its condition, and segregated from the operational equipment. Such 

equipment will be repaired and re-calibrated if possible, or replaced. Preventive 

maintenance of field equipment is performed according to the procedures indicated in the 

luanufacturer's manuals. 

Laboratory analytical equipment and instruments will be calibrated in accordance with 

the laboratory's internal quality assurance/quality control (QAlQC) program. 

7.6 Analytical Methods and Procedures 

The analytical parameters selected for the Remedial Investigation are divided into three 

main categories, including primary parameters, secondary parameters, and Feasibility 

Study parameters. A summary of the selected analytical parameters and method numbers is 

included on Table 2. 

Analyses for the primary parameters will be performed on soil, sediment, surface water, 

and groundwater samples and includes PARs, BTEX, TPH, phenols, lead, and cyanide. 

Analyses for the secondary parameters will be performed on groundwater samples and 

includes sulfides, sulfate, ammonia, chlorinated pesticides and solvents, and priority 

pollutant metals. Analyses for the Feasibility Study parameters will be performed on 

groundwater samples and includes alkalinity, hardness, iron, manganese, nitrate, 
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nitrite, orthophosphate, and total organic carbon (TOC). In addition, analyses for BTU 

content will be perform.ed on selected tar samples. 

With some exceptions, all the analytical methods will follow standard U.S. 

Environmental Protection Agency (EPA) procedures as outlined in Test Methods for 

E~aluating Solid Wastes - Physical/Chemical Methods (SW-84(n. The analytical 

methods for TPH analyses will follow DEQ-approved methods for underground storage 

tank (UST) cleanups (OAR 340-122-350). Analyses for PARs will be performed by EPA 

Method 8270 modified to use the SIM mode. Analyses for phenols will be performed by EPA 

Method 8270 to achieve lower detection limits, since petroleum hydrocarbons cause 

interferences using EPA Method 8040. BTU content of the tar samples will be measured by 

ASTM Method D-2015. 

7.6.1 Selection of Analyses for Soil and Sediment Samples 

The analyses to be performed on any given soil sample will depend on the location of the 

soil boring with respect to a potential source area as indicated on Table 3. In addition, 

analyses will be performed on other soil samples at the site for purposes of performing the 

Endangerment Assessment as indicated on Table 3. TPH will generally be used as a 

screen to determine analyses for additional parameters as follows: 

A) Cyanide analyses will be performed on all selected samples from the Former Spent 

Oxide Storage Area, Former Oxide Reactor Area, and Former Settling Ponds. 

B) Total lead analyses will be performed on all selected samples in the Light Oil Plant 

area, former Koppers Land Treatment Area, and former Naphthalene Plant. 

1) Leachable lead analyses by the Toxicity Characteristic Leaching Procedure 

(TCLP) will be performed on samples where the detected total lead concentration, 

divided by a factor of 20, is greater than 2 ppm so that a comparison can be made to 

the Soil Cleanup Table (OAR 340-122-045). 

C) Priority Pollutant metals analyses will be performed on all selected samples from the 

Former Spent Oxide Storage Area. 
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D) TPH-HCID analyses will be performed on all selected samples from all areas at the 

site, and will be used as a screen for determining analyses for other parameters. 

1) IfTPH is not detected, then additional analyses will not be performed on that 

sample. 

2) If TPH is detected in any given soil sample, then additional analyses, depending 

on location at the site, will also be performed on that sample. 

a) TPH will be quantified by the appropriate DEQ method for gasoline, diesel, or 

oil range petroleum hydrocarbons. 

b) PAH analyses will be performed on all samples where TPH is detected. 

c) BTEX analyses will be performed on all samples where TPH is detected in 

the former Retort Area, Light Oil Plant, former Koppers Land Treatment 

Area, and former Naphthalene Plant. 

d) Phenol analyses will be performed on all samples wherE: TPH is detected in 

the former Tar Processing Area, Light Oil Plant, former Koppers Land 

Treatment Area, and former Naphthalene Plant. 

All fourteen sediment samples will be analyzed for TPH, PAHs, BTEX, total lead, and 

TOC as indicated on Table 7. Analyses for leachable lead will be performed based on the 

same criteria established for soil samples. 

7.6.2 Selection of Analyses for Water Samples 

The analyses to be performed on water samples from the temporary well points, 

monitoring wells, and surface water locations are summarized on Tables 4, 5, and 6 

respectively. 

As indicated on Table 4, the groundwater samples from all 16 temporary well points at the 

site will be analyzed for TPH and BTEX. If TPH is detected in any given sample, then that 

sample will also be analyzed for PAHs. The other analytical parameters were chosen 

based on the location of the well point relative to potential source areas. Phenols will be 

analyzed at well points that are in the vicinity of the former Retort Area, Light Oil and 

Naphthalene Plants and Koppers Land Treatment Area. Cyanide and H2S (sulfides and 
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sulfate) will be analyzed at well points that are down-gradient of the former Spent Oxide 

Storage Area and Oxide Reactor Area, and down-gradient of the former Settling Ponds 

since spent oxide may have been used as fill in this area. Ammonia will be analyzed at 

well points in the vicinity of the former Oxide Reactor Area, since it is known that 

ammonia was used in this area. 

During the first quarterly monitoring event (Table 5), the groundwater samples from all 

18 monitoring wells will be analyzed for TPH, PAHs, BTEX, and total lead. If total lead is 

detected in any given well, then the groundwater sample will also be analyzed for 

dissolved lead. Phenols will be analyzed at wells that are down-gradient of the former 

Retort Area, Light Oil and Naphthalene Plants, and Koppers Land Treatment Area. 

Cyanide and H2S (sulfides and sulfate) will be analyzed at wells that are down-gradient of 

the fon:ler Spent Oxide Storage Area and Oxide Reactor Area, and down-gradient of the 

former Settling Ponds. Ammonia will be analyzed at wells in the vicinity of the Oxide 

Reactor Area. Chlorinated volatiles and pesticides will be analyzed in one shallow and 

two deep wells located on the southeast portion of the Gasco site. Priority Pollutant metals 

will be analyzed on a total basis at 8 monitoring wells where the most significant 

groundwater contamination is detected by other parameters. If metals are detected in any 

given well on a total basis, then the groundwater samples will also be analyzed for those 

metals on a dissolved basis. Feasibility Study analytical parameters will be analyzed 

during the second quarterly groundwater monitoring event. 

As indicated on Table 6, the surface water samples will be analyzed for the presence of 

TPH, P AHs, BTEX, and dissolved lead. 

7.7 Qualitv Assurance /Quality Control Procedures 

7.7.1 Field Quality Control Samples 

As a check of field quality control (QC) procedures, a number of QC samples will be 

collected and analyzed, including soil and water duplicate samples, water trip blanks, 
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field/equipment blanks, matrix spikes, and matrix spike duplicates. The identity of the 

QC samples will not be made known to the analytical laboratory, with the exception of the 

matrix spike and matrix spike duplicate samples. The QC samples will be analyzed for 

the primary analytical parameters only. A summary of the project quality control sample 

plan is included on Table 12. 

One duplicate soil and sediment sample will be collected and analyzed for every 20 

investigative samples. A duplicate groundwater sample will be collected from one 

temporary well point (B-26) and one monitoring well (MW-7-25). One duplicate surface 

water sample will be collected from a drainage ditch location (SW-5). 

One trip blank will be prepared by the analytical laboratory for every two days of sampling 

or for each sampling event if it is less th::.n 2 days. The trip blank will be kept in the cOt.Jler 

with the investigative samples. A field/equipment blank of water will be obtained prior to 

sampling a deep and a shallow monitoring well by passing de-ionized water through the 

decontaminated sampling pump into the appropriate sampling containers. In addition, 

two soil equipment blanks will be obtained after sampling a tar zone at two different 

borings at the site. The soil equipment blanks will be obtained by passing de-ionized water 

through the decontaminated soil sampling device into the appropriate sampling 

containers. 

A matrix spike and matrix spike duplicate sample of groundwater will be obtained from 

monitoring well MW-7-25. These samples will be spiked in the laboratory for the primary 

analytical parameters. 

Laboratory QC for this project will involve the standard EPA guidelines as described in 

Test Methods for Evaluating Solid Wastes - Physical/Chemical Methods (SW-846) and 

therefore will not be repeated here. Laboratory QC will include calibration standards, 

control samples, reagent blanks, matrix spikes, surrogate spikes, and laboratory 

duplicates. 
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The HAl Project Manager will monitor and audit the performance of the QAlQC 

procedures. When necessary, the Project Manager will audit the field work in progress. 

These audits would evaluate the execution of sample identification, sample control, chain

of-custody procedures, field documentation, instrument calibration, field measurement, 

and sampling operations. The evaluation would be based on the extent to which the 

applicable procedures as set forth in the project plans are being followed. 

Field documents pertaining to sample identification and control would be examined for 

completeness and accuracy. Field notebooks and data forms would be reviewed to 

determine that all entries are dated and signed and that the contents are legible, written in 

ink, and contain accurate and inclusive documentation of project activities. The auditor 

also would determine if chain-of-custody procedures were being followed and that samples 

were being kept in the custody of the Field Team Leader at an times. 

If quality control audits result in detection of unacceptable conditions or data, the Project 

Manager will be responsible for developing corrective action. Corrective action may 

include: 

• Re-analyzing samples if holding time criteria permit 

• Re-sampling and analyzing samples 

• Evaluating and amending sampling and analytical procedures 

• Accepting data while acknowledging the level of uncertainty associated with the data 

A Quality Assurance Report win be included as part of the Remedial Investigation Report. 

The Quality Assurance Report will address the following: assessment of data accuracy, 

precision, and completeness; results of quality assurance audits; significant QAlQC 

problems encountered during the project and the recommended solutions. 
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All field data will be reviewed to determine accuracy, precision, and completeness. 

Descriptive data, such as field soil boring logs, will be transferred to a final appropriate 

format (Appendix F). Numerical data, such as water levels, wili be reduced and entered 

into computer data bases. 

All analytical data will be reviewed to determine accuracy, precision, and completeness 

and provide an assessment of the usability of the data. The review will include an 

evaluation of the field and laboratory blanks and duplicates results, surrogate and matrix 

spike recoveries, detection and quantitation limits achieved, holding times, and 

equipment ca.librations. If the data is not considered to be lIf adequate quality, an 

appropriate data qualifier will be assigned. Mter the data have been reviewed and 

qualified, the data will be entered into computer data bases and presented in tabular and 

graphical formats for interpretation. 

The field and analytical data will be interpreted as appropriate within the context of the 

Remedial Investigation. The hydrogeologic characteristics and the contaminant 

distributions of the site will be defined, as appropriate. The data interpretation will be 

performed so that information is generated that will be useful for the Endangerment 

Assessment and Feasibility Study. 

8.0 SITE HEALTH AND SAFETY PLAN 

A site-specific Site Health and Safety Plan will be developed as required by the 

Occupational Safety and Health Administration (OSHA) according to the Code of Federal 

Regulations (CFR) 29 CFR 1910.120. The Site Health and Safety Plan will include 

discussion under the following section headings: Site Description; Organization and 

Coordination; Site Control; Hazard Evaluation; Personal Protective Equipment; 
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Communication Procedures;' Decontamination Procedures; and Site Safety and Health. 

The Site Health and Safety Plan will be submitted to DEQ prior to performing the field 

activities at the site. 

Based on a review of the previous investigatory activities at the subject site, modified Level 

D' protection is recommended during most site activities. The level of protection may be 

upgraded to Level C if monitoring of the work zone indicates levels of VOCs are above 

appropriate limits. 

Level C protection is recommended during the drilling of the soil borings in the Light Oil 

Plant area, due to suspected VOCs in the subsurface in this area. Personnel and ambient 

air monitoring for VOCs and P AHs will be performed during the drilling activities at the 

site. 

9.0 ENDANGERMENT ASSESSMENT WORK PLAN 

An Endangerment Assessment will be prepared by Decision Focus for the Gasco site. The 

Endangerment Assessment will include a Human Health Evaluation to evaluate potential 

risks to human health, and an Environmental Evaluation to evaluate potential ecological 

impacts. Both the Human Health Evaluation and Environmental Evaluation will 

evaluate risks associated with the site in the absence of any actions to control or mitigate 

releases, that is, for the site with no further action. ~ere possible, the Endangerment 

Assessment will provide quantitative estimates of such impacts. The Endangerment 

Assessment will be based on data collected during the RIIFS, and will: 

• Summarize the nature and extent of contaminants as found in the Remedial 

Investigation 

• Identify potentially exposed individuals and ecosystems 

• Describe and quantify potential exposure pathways 

• Estimate potential impacts of Gasco site contaminants 
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9.1 Human Health Eyaluation 

The Human Health Evaluation will be divided into five elements: 

1) Chemicals of concern 

2) Dose-response data for chemicals of concern 

3) Locations and concentrations of such chemicals 

4) Exposure assessment for potentially exposed individuals 

5) Quantitative estimates of potential health risks 
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The Human Health Evaluation will also include an executive summary and conclusions. 

Each of the elements is described in the following subsections. 

9.1.1 Chemicals of Concern 

The potential contaminants of concern to be assessed in the Human Health Evaluation 

are: 

• Polynuclear aromatic hydrocarbons (PAHs) 

• Volatile aromatic hydrocarbons, including benzene, toluene, ethylbenzene, and 

xylenes (BTEX) 

• Phenols 

• Lead 

• Cyanide 

As outlined in Section 4.4, additional chemicals have also been listed as potential 

contaminants at the site: 

• Hydrogen sulfide (H2S) 

• Ammonia (NH3) 

• Chlorinated pesticides and solvents 

• Metals 

HAHN AND ASSOCIATES, INC. 

NWT 003321 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Final RIIFS Work Plan 
Northwest Natural Gas Company 
Gasco Facility 

Page 65 of 74 
Project #2708 

August 4, 1995 
Portland, Oregon 

The final list of chemicals of concern will be determined by the results of the Remedial 

Investigation. 

9.1.2 Dose-Response Data 

Toxicity and dose-response information will be summarized for each of the chemicals of 

concern. The primary source for this information will be the EPA Integrated Risk 

Information System (IRIS). For each chemical, adverse health impacts will be described 

and quantified for: 

• Acute health effects 

• Chronic, non-cancer health effects, and 

• Cancer 

For acute effects, the Human Health Evaluation will compare estimated short-term 

exposures with acute effect thresholds. For chronic non-cancer health effects, long-term 

exposures will be compared with the Reference Dose (RID) or Reference Concentration 

(RfC). When long-term exposures are below the RID or RfC, no adverse human health 

effects are expected to occur. 

For carcinogens, an EPA cancer potency factor (CPF) will be used. Because the EPA 

assumes that at low doses the cancer risk increases linearly with dose, increased cancer 

risk may be estimated by multiplying the potency factor by a dose of the carcinogen. 

Where available, route-specific potency factors will be used. 

There are large uncertainties associated with EPA dose-response estimates. For example, 

many RID values have "Uncertainty Factors" (UF) of 10 to 1,000 incorporated into the 

values. Reasons for these factors include uncertainty in study results, uncertainty in 

extrapolating animal results to humans, and uncertainty in how effects will scale with 

organism size. The purpose of multiplying study results by the Uncertainty Factors is to 

produce standards likely to be protective for the most sensitive people of an exposed 
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population in spite of the large uncertainties. The logical implication is that such estimates 

are likely to overestimate risks. Similar protective assumptions are used for developing 

cancer potency factors. For example a linearized multi-stage model is used which implies 

risk at any dose. Further, a 95% upper confidence limit fit to that model is used. 

Additionally, multipliers similar to the "Uncertainty Factors" are used to be protective 

where assumptions regarding body size and inter-species extrapolation are required. 

Again, this is to provide a protective estimate of cancer potencies. 

The implication is that results derived using standard EPA dose-response values are 

likely to overestimate risk, and thus provide a worst-case, rather than best-estimate, value 

of risk. We will calculate and report results using these standard, highly protective dose

response values. We may also calculate and report results using best-estimate values. 

Where such values are used, the basis for those-values will be clearly explained and 

documented. 

9.1.3 Locations and Concentrations Of Chemicals 

The results of the Phase I Investigation will be used to estimate the concentrations of the 

chemicals of concern. Chemical concentrations will be estimated in: 

• Subsurface soil 

• Surface soil 

• Groundwater 

• On-site surface water 

• River water 

• River sediment 

• Air 

The focus will be estimating concentrations in the media and location combinations most 

important for estimating human exposures and environmental releases. 
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Groundwater is believed to flow directly into the Willamette river; and accordingly, a 

significant concern with respect to chemical concentrations in groundwater will be as a 

source of contaminants for the Wi11amette River. 

Where extrapolation or estimates are required, aU available infoririation win be used. 

Fate and transport modeling may also be used where needed. 

There will be uncertainties in concentrations of chemicals. The primary reason is that 

contaminants are spread unevenly at the site, so it is impossible to know precise 

concentrations at exposure points. Therefore concentration of a particular chemical in a 

particular media will be described with low/medium/high values or a probability 

distribution that reflects Remedial Investigation findings. 

9.1.4 Exposure Assessment 

In this step the routes of human and environmental exposure will be enumerated and 

described. Exposure routes will include: 

• Surface soil contact 

• Surface soil ingestion 

• Subsurface soil contact 

• Subsurface soil ingestion 

• Groundwater dermal contact 

• Groundwater incidental ingestion 

• Surface water contact 

• Surface water incidental ingestion 

• River water contact 

• River water incidental ingestion 

• River sediment contact 

• Inhalation 
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In addition, prior to commencing the Endangerment Assessment, NWNG and DEQ will 

consider the necessity of assessing groundwater as a potential source of drinking water. 

Such consideration will take into account current DEQ policies on this issue, HB 3352 as 

enacted by the 68th Legislative Assembly (1995), and present and reasonably likely future 

beneficial uses of and human exposure by ingestion to groundwater. 

Information needed to characterize human contact with the site, such as personnel on site, 

usage ofthe si.te, and usage of the river, will be collected to characterize the potentially 

exposed populations. Examples of parameters to be estimated in this regard include 

frequency of visits and the time spent in various activities. Exposure parameters will be 

quantified according to standard EPA practices (EPA, 1989a7; EPA Region 10, 19918; EPA, 

19909 , EPA, 1992a10. Examples of such parameters include incidental soil and water 

consumption and il1halation rates. All assumptions will be cleat ly described and 

documented. 

There will be uncertainty in many of the exposure parameters. For example, the number of 

years a person may work ~t the site, the number of times per week they participate in an 

activity, and the amount of incidental soil ingestion will all vary by individual. This 

uncertainty will be described using low/mediumlhigh values or probability distributions. 

7U.S. EPA, Risk Assessment Guidance for Superfund, Volume I, Human Health 
Evaluation Manual (Part Al, Interim Final, EPAl540/1-89/002 (1989a) 

8U.S. EPA Region 10, Risk Assessment Guidance for Superfund, Volume I, Human 
Health Evaluation Manual, Supplemental Guidance, Standard Default Exposure Factors, 
Interim Final, OSWER Directive 9285.6-03, March 25, (1991) 

9U.S. EPA, Exposure Factors Handbook, Exposure Assessment Group, Office of Health and 
Environmental Assessment, EPA/600/8-89/043, (1990). 

10U.S. EPA, Guidelines for Exposure Assessments, 57 CFR 22888 ~, May 29,(1992a) 
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Potential acute, chronic non-cancer, and cancer health risks will be separately estimated 

using the above information. For acute and chronic non-cancer results, the possibility of 

exposures exceeding thresholds (e.g., the RID) is the primary concern. For carcinogens, 

estimated increases in cancer risk will be calculated. The chemicals, locations, and 

exposure routes accounting for the most important risks will be highlighted and discussed. 

The information collected on uncertainties in the input parameters will allow reporting of 

best estimate results as well as the worst case results corresponding to Reasonable 

Maximum Exposure (RME) assumptions. We anticipate that calculations will be carried 

out using either discretized uncertainty values (e.g., low/medium/high) or standard 

probability distributions with selected parameters. 

9.2 Enyironmental Eyaluation 

,For the Environmental Evaluation, on-site wildlife and the Willamette river will be the 

areas of interest. The Willamette is a substantial river carrying a variety of 

contaminants from many sources. Since the Gasco site impact is likely to be small 

relative to other contaminants, biological assessments downstream of the Gasco site may 

not be useful. The most productive approach will probably be to estimate quantities of 

contaminants that may enter the river from the site, and project the impacts those 

contaminants may have on river life. The Environmental Evaluation will be conducted 

according to available guidance from the national and regional EPA offices (EPA, 

1992bll; EPA, 1989b12). An EPA Region 10 environmental evaluation guidance document 

11U.S. EPA, A Framework for Ecological Risk Assessment, EPA 6301R-92/001, (1992b) 

12U.S. EPA, Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory 
Reference, EPN600/3-89/013, (1989b) 
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is scheduled for publication in the spring of 1995. The Environmental Evaluation will be 

defined in greater detail when that document is available. 

10.0 FEASmILITY STUDY WORK PLAN 

The Feasibility Study will evaluate the potentially feasible remedial action alternatives 

that will meet the remedial goals, as appropriate, for the various contaminated media at the 

site. 

Development and evaluation of remedial action alternatives and the remedy selection 

process will be conducted in accordance with OAR 340-122-080 and 090, as interpreted and 

applied consistent with the purpose and intent ofORS 465.315(1) as amended bySection lof 

HB 3352 as enacted by the 68th Legislative Assembly (1995), to the maximum extent 

practicable within the bounds of the existing rules of the Environmental Quality 

Commission, as may be amended or supplemented. 

The Feasibility Study will include the following tasks: 1) development and screening of 

alternatives, 2) treatability investigations, if necessary, and 3) detailed analysis of 

alternatives. Guidance for performing the Feasibility Study will be taken from the EPA's 

Guidance for Conducting Remedial Investigations and Feasibility Studies Under 

CERCLA.13 

10.1 Deyelopment and Screening of Alternatiyes 

The development and screening of alternatives will be an important first step in the 

Feasibility Study process. The purpose of this task is to 1) define the remedial action 

objectives, 2) identify an appropriate range of remedial action alternatives that will meet 

those objectives, and 3) screen the range of appropriate alternatives. Prior to completing 

13U.S. EPA, Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA, Interim Final, OSWER Directive 9355.3-01 (October 1988). 
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the Remedial Investigation, a preliminary screening of remedial technologies will be 

performed to assess which technologies may be the most appropriate for the site. The results 

of the preliminary screening of remedial technologies will be presented in the Phase I RI 

Letter Report. 

Information gathered during the Phase I investigation and Endangerment Assessment 

will be used to modify the development of alternative remedial options. The preliminary 

screening of remedial alternatives will also be used to focus the Phase II investigation. 

The remedial action alternatives will be developed by assembling combinations of 

technologies, and the media to which they are to be applied, into alternatives that will 

address contamination at the Gasco site. This development and screening process will 

consist of sh general steps, as outlined by EPA, 1988: 

1) Develop Remedial Action Objectives - Remedial action objectives will be developed by 

specifying the affected media, exposure pathways, and preliminary remediation goals. 

The preliminary remediation goals will be developed based on the risk factors from the 

Endangerment Assessment, and any legally applicable or relevant and appropriate 

requirements (ARARs). 

2) Develop General Response Actions - General response actions will be developed for each 

media defining the actions that may be taken to satisfy the remedial action objectives 

for the site. The general response actions at the site may include: 1) containment of 

hazardous substances to prevent or reduce migration, 2) prevention of exposure to 

hazardous substances by institutional or engineering controls, 3) removal, treatment, 

and/or disposal of high concentration deposits of hazardous substances, or 4) any 

combination of these options. 

3) Identify Volumes or Areas of Affected Media - The volumes and areas of affected media 

that will require general response actions will be identified. Risk-based reference 

standards developed from the Endangerment Assessment will be used in conjunction 

with the chemical and physical characterization of the site to delineate the areas and 

volumes that will require response actions. 
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4) Identify and Screen Remedial Technologies and Process Options - The remedial 

technologies that are applicable to each general response action will be identified. The 

process options that are applicable to each technology type are also identified. The 

applicable technologies and process options will be screened to eliminate those that 

cannot be implemented technically at the site. Potential remedial technologies that will 

be considered in the Feasibility Study, grouped by general response action, will include, 

but not be limited to, the following: 

• Containment Response Action 

Capping 

Gradient control 

Stabilization/solidification 

Vertical or horizontal barriers 

• Prevention of Exposure Response Action 

Capping 

Institutional controls 

Other engineering controls 

• Removal or Collection Response Action 

Excavation and removal 

Groundwater extraction 

Soil washing 

Product recovery 

Vapor extraction 

• Treatment and/or Disposal Response Action 

Biological treatment 

Chemical treatment 

Physical treatment 

Thermal treatment 

Landfill disposal 

On-site disposal 

HAHN AND ASSOCIATES, INC. 
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5) Evaluate Process Options - The identified technology process options will be evaluated to 

select a representative process option for each technology type. At this point, the process 

options are evaluated based generally on cost, effectiveness, and implementability. 

6) Assemble and Screen Alternatives - The general response actions· and representative 

. process options will be assembled into alternatives representfng a range of possible 

remedial actions for the various media at the site. If a number of remedial action 

alternatives are identified as appropriate at the Gasco site, then the alternatives will be 

screened to reduce the number of alternatives that will be analyzed in detail. The 

screening process will include an evaluation of the interactions of the media to the 

various technologies and the protection afforded by each. The alternatives will also be 

evaluated based on site-specific criteria for cost, effectiveness, and implementability. 

10,2 Treatability Inyestigations 

If necessary, treatability studies will be conducted to provide sufficient data to allow for a 

detailed evaluation of the remedial action alternatives, and to support the remedial design 

of the selected alternative. Treatability studies can reduce performance and cost 

uncertainties to levels that will allow for a selection of a remedial action. Treatability 

studies may include bench tests and/or pilot scale tests. 

10,3 Detailed Analysis of Alternatiyes 

Following the development and screening of the remedial alternatives, a detailed 

analysis will take place in order to select or approve the final remedy. The objective of the 

detailed analysis is-will be to compare and contrast screened alternatives, and their 

advantages and disadvantages, with respect to the remedial goals. The detailed analysis 
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will take into consideration, as appropriate and in accordance with the second paragraph 

of Section 10.0, the following evaluation criteria. 

• Protection of human health and the environment 

• Use of pennanent solutions, alternative technologies or resource recovery 

technologies, or hot spot treatment 

• Cost-effectiveness and cost-reasonableness 

• Short-tenn and long-term effectiveness in achieving protectiveness 

• Technical and practical implementability 

• Current and reasonably anticipated future land uses 

Information from any treatability studies and the Remedial Investigation will"'ftls.6 be 

incorporated into the detailed analysis of the alternatives. The key advantages and 

disadvantages of each alternative will be integrated with a risk assessment for the site to 

select the preferred remedial alternative. The results of the detailed analysis will provide 

the basis for identifying the preferred alternative. 
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GLOSSARY OF ABBREVIATIONS 

ARARs 
bgs 
BTEX 
BTU 
Camp Dresser 
CFR 
CPF 
Decision Focus 
DEQ 
DNAPLs 
EM 
EPA 
ESC 
GPR 
GPS 
H2S 
HAl 
ID 
Koppers 
LNAPLs 
LNG 
NH3 
NWNG 
OAR 
OD 
ORS 
OSHA 
OWRD 
PAHs 
PNO 
ppm 
PVC 
QAPP 
QAlQC 
QC 
RfC 
RID 
RIfFS 
SAP 
SPT 
TOC 
TCLP 
TPH 
USCS 
Wacker 

applicable or relevant and appropriate requirements 
below existing ground surface 
benzene, toluene, ethylbenzene, and xylenes 
British Thermal Unit 
Camp Dresser & McKee Inc: 
Code of Federal Regulations 
cancer potency factor 
Decision Focus Incorporated 
Oregon Department of Environmental Quality 
dense non-aqueous phase liquids 
electromagnetic method 
U.S. Environmental Protection Agency 
Expedited Site Characterization 
ground penetrating radar 
Global Positioning System 
hydrogen sulfide 
Hahn and Associates, Inc. 
inside diameter 
Koppers Company, Inc. 
light non-aqueous phase liquids 
liquefied natural gas 
Ammonia 
Northwest Natural Gas Company 
Oregon Administrative Rules 
outside diameter 
Oregon Revised Statute 
Occupational Safety and Health Administration 
Oregon Water Resources Division 
polynuclear aromatic hydrocarbons 
Pacific Northern Oil Company 
parts per million 
polyvinyl chloride 
Quality Assurance Project Plan 
quality assurance/quality control 
quality control 
Reference Concentration 
Reference Dose 
Remedial Investigation/Feasibility Study 
Sampling and Analysis Plan 
Standard Penetration Test 
total organic carbon 
Toxicity Characteristic Leaching Procedure 
total petroleum hydrocarbons 
Unified Soil Classification System 
Wacker Siltronic Corporation 
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TABLE 1 : Summary of Potential Source Areas kd Contaminants of Concern 

RIIFS Work Plan 
Northwest Natural Gas Company Gasco Facility 
7900 NW St. Helens Road 
Portland, Oregon 

Potential Source Area Hazardous Materials 

• Retort Area Tar 

• Tar Processing Area Tar 

• Light Oil Plant Light Oil 

Motor Fuels 

• Koppers Plant Creosote 

Coal Tar Pitch 
Pencil Pitch 

• Naphthalene Plant Naphthalene 

• Coke Oven Area Coke 

Tar 

• Pitch Plant Tar 

Pitch 
Creosote 

• Oxide Reactor Area Spent Oxide 

• PNO Tank Farm Diesel Fuel 

Bunker Fuel 

• Lampblack Storage Area Lampblack 

Other 

• Spent Oxide Storage Area Spent Oxide 

• Settling PondsIFill Area Tar 

Spent Oxide 
Lampblack 
Wastewaters 

Other 

• Koppers Land Treatment Area Wastewaters 

BTEX = benzene, toluene, ethyl benzene, and xylenes 

H2S = hydrogen sulfide 
PAHs = polynuclear aromatic hydrocarbons 

Updated: 812195 REB 
File: 2708-01 Source Area 

Project #2708 

Predicted Contaminants of Other Potential 
Concern Contaminants 

PAHs, TPH Metals 

PAHs, TPH Metals 

BTEX, PAHs, Phenols, TPH Metals 

BTEX, PAHs, TPH, Lead Metals 

P AHs, Phenols, TPH Metals 

PAHs, TPH Metals 
PAHs, TPH Metals 

PAHs, TPH Metals 

PAHs, TPH Metals 

PAHs, TPH Metals 

PAHs,TPH Metals 

PAHs, TPH Metals 
P AHs, Phenols, TPH Metals 

Cyanide H2S, Ammonia 

PAHs, TPH Metals 

PAHs, TPH Metals 

PAHs, TPH Metals 

Pesticides & Solvents 

Cyanide H2S 

PAHs, TPH Metals 

Cyanide H2S 
PAHs, TPH Metals 
BTEX, PAHs, Phenols, TPH, 

Metals Lead 

Pesticides & Solvents 

P AHs, Phenols, TPH Metals 

PNO = Pacific Northern Oil 

TPH =total petroleum hydrocarbons 

HAHN AND ASSOCIATES, INC. 
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TABLE 2 - Summary of Analytical Parameters 

RIlFS Work Plan 
Northwest Natural Gas Company Gasco Facility 
7900 NW St. Helens Road 
Portland, Oregon 

Analytical Parameters 

Primary Parameters 

• Polynuclear Aromatic Hydrocarbons (PARs) 

• Volatile Aromatic Hydrocarbons 

Benzene, Toluene, Ethylbenzene, & Xylenes (BTEX) 

• Total Petroleum Hydrocarbons (TPH) 

Gasoline 
Diesel 
Oil, Bunker, Tar 

• Phenols 

• Lead (Pb) 
Total & Dissolved 
Leachable 

• Cyanide, Total & Amenable 

Secondary Parameters 

• Hydrogen Sulfide (H2S) 
Sulfides 
Sulfate 

• Ammonia (NH3) 

• Chlorinated Solvents or VOCs 

• Chlorinated Pesticides 

• Priority Pollutant Metals 
Ag, As, Be, Cd, Cr, Cu, Hg, Ni, Pb, Sb, Se, Tl, Zn 

Feasibility Study Parameters 

• Alkalinity 

• Hardness 

• Iron & Manganese 

• Nitrate & Nitrite 

• Phosphate, ortho 

• Total Organic Carbon (TOC) 

• Temperature, Conductivity, & pH 

• BTU Content 

Note: 
DEQ = Oregon Department of Environmental Quality 

EPA = U.S. Environmental Protection Agency 
HCID = hydrocarbon identification 

Updated: 8/2/95 REB 
File: 2708-02 Analytical Params 

Project #2708 

Matrix Analytical Methods 

Soil & Water EPA Method 8270 SIM Mode 

Soil & Water EPA Method 8020 

Soil DEQ Method TPH-HCID 
Water EPA Method 418.1 
Soil DEQ Method TPH-G 
Soil DEQ Method TPH-D 
Soil DEQ Method TPH-418.1M 

Soil & Water EPA Method 8040 

Soil & Water EPA Method 6010 or 200.7 
Soil EPA Methods 1311 (TCLP) and 6010 

Soil & Water EPA Method 9010 

Water EPA Method 9030 
Water EPA Method 9038 

Water EPA Method 350.3 

Water EPA Method 8260 

Water EPA Method 8080 

Water EPA Methods 6010 and 7000 Series 

Water EPA Method 310.1 

Water EPA Method 200.7 

Water EPA Method 200.7 

Water EPA Method 300.7 

Water EPA Method 365.2 

Water EPA Method 415.1 

Water Field Measurement 

Tar ASTM Method D-2015 

SIM = single ion mOnitoring 

TCLP = Toxicity Characteristic Leaching Procedure 
VOCs = volatile organic compounds 

HAHN AND ASSOCIATES. INC. 
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Table 3 • Sampling and Analytical Summary for Soil Borings 
Phase I Investigation 

RIfFS Work Plan 
Northwest Natural Gas Company Gasco Facility 
7900 NW St. Helens Road 
Portland, Oregon 

Soil Boring Potential Source Area 
Number 

B-1 Spent Oxide Storage Area 

B-2 Spent Oxide Storage Area 

B-3 
Spent Oxide Storage Area 
PNO Tank Farm 

B-4 
Former Oxide Reactor Area 
PNO Tank Farm 

B-5 Former Oxide Reactor Area 

B-6 PNO Tank Farm 

B-7 PNO Tank Farm 

B-8 PNO Tank Farm 

B-9 PNO Tank Farm 

B-IO PNO Tank Farm 

B-ll Former Retort Area 

B-12 Former Retort Area 

B-13 Former Retort Area 

B-14 Former Retort Area 

B-15 Former Retort Area 

B-16 Former Retort Area 
Former Tar Processing Area 

B-17 Former Tar Processing Area 

B-18 Former Tar Processing Area 
Light Oil Plant 

B-19 
Former Tar Processing Area 
Light Oil Plant 

B-20 Light Oil Plant 

B-21 Light Oil Plant 

B-22 Light Oil Plant 

B-23 
Light Oil Plant 
Former Pitch Plant 

B-24 Former Pitch Plant 

B-25 Former Pitch Plant 

B-26 Former Coke Ovens 

B-27 Former Koppers Land 
Treatment Area 

Updated: 6/21/95 REB 
File: 2708·03 Soil SAP 

Estimated Soil Sample 
Depth of Interval 

(feetbgs) (feet) 

20 2.5 

20 2.5 

20 2.5 

20 Continuous 

20 2.5 

20 2.5 

20 2.5 

20 Continuous 

20 2.5 

20 Continuous 

20 2.5 

20 2.5 

20 Continuous 

20 2.5 

20 2.5 

20 Continuous 

20 2.5 

20 2.5 

20 Continuous 

20 2.5 

20 2.5 

20 2.5 

20 Continuous 

20 2.5 

20 Continuous 

20 2.5 

20 2.5 

Estimated 
Samples 

Selected for 
Analyses ::t 

~ 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

Project # 2708 

Analytical Parameters 

tIJ 

~ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

III 

:< '0 '"CI 

~ s:: III 
Gl ~ =:I -= ~ 

PP 

PP 

* * PP 

* * * 
X 

X 

X * * 
X 

X 

X X 

X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

Page lof2 
Hahn and As!<ocia tc., Inc. 

Gl 
'"CI 

'= ~ 
0 

X 

X 

X 

X 

X 

* 

* 

* 

* 

NWT 003336 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-) 

Table 3 • Sampling and Analytical Summary for Soil Borings 
Phase I Investigation 

RIfFS Work Plan 
Northwest Natural Gas Company Gasca Facility 
7900 NW St. Helens Road 
Portland, Oregon 

Soil Boring Potential Source Area 
Number 

, 

B-28 
Former Koppers Land 
Treatment Area 

B-29 Lampblack StorageJFill Area 

B-30 Lampblack StorageJFill Area 

B-3l Lampblack StorageJFill Area 

B-32 Former Settling Ponds 

B-33 Former Settling Ponds 

B-34 Former Settling Ponds 

B-35 Former Settling Ponds 

MW-l Spent Oxide Storage Area 

MW-2 PNO Tank Farm 

MW-3 PNO Tank Farm 

MW-4 Lampblack StorageJFill Area 

MW-5 Lampblack StorageJFill Area 

MW-6 Former Retort Area 

MW-7 Lampblack StorageJFill Area 

MW-8 Former Settling Ponds 

MW-9 Former Retort Area 

MW-lO Former Naphthalene Plant 

MW-ll 
Former Koppers Land 
Treatment Area 

MW-l2 Light Oil Plant 
Former Tar Loading Area 

Total 47 

Estimated 
Depth of 
(feet bgs) 

20 

20 

20 

20 

20 

20 

20 

20 

25 

25 

25 

50 

25 

50 

50 

50 

25 

25 

50 

50 

1,150 

NOTE: * = parameters selected for Endangerment Assessment 

bgs = below ground surface 

BTEX = benzene, toluene, ethylbenzene, and xylenes 

Updated: 6/21/95 REB 
File: 2708·03 Soil SAP 

Soil Sample 
Interval 

(feet) 

Continuous 

2.5 

Continuous 

Continuous 

2.5 

2.5 

2.5 

2.5 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Project # 2708 

Estimated 
Analytical Parameters Samples 

Selected for GIl 

Analyses GIl ~ -::z:: 

~ 
Q 

~ C 

~ Ql 

~ -= ~ 
2 X X X X 

2 X X 

2 X X • • 
2 X X • • 
2 X X 

2 X X • • 
2 X X 

2 X X 

2 X 

2 X X • • 
2 X X 

2 X X • • 
2 X X 

2 X X X 

2 X X 

2 X X 

2 X X X 

2 X X X X 

2 X X X X 

2 X X X X 

94 47 43 27 22 

P AHs = polynuclear aromatic hydrocarbons 

PP = analysis for Priority Pollutant metals 

TPH = total petroleum hydrocarbons 

X = parameters selected based on source area 

't:S 
CIl 
j 

X 

• 
• 

• 

• 

• 

X 

X 

X 

22 
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TABLE 4 - Sampling and Analytical Summary for Temporary Well Points 
Phase I Investigation 
RIIFS Work Plan 
Northwest Natural Gas Company Gasco Facility 
7900 NW St. Helens Road 
Portland, Oregon 

Soil Boring Soil Boring Location 
Number 

B-1 Former Spent Oxide Storage Area, PNO Tank Farm 

B-5 Former Oxide Reactor Area, PNO Tank Farm 

B-8 PNO Tank Farm 

B-16 Former Retort and Tar Processing Areas 

B-17 Former Tar Processing Area 

B-19 Light Oil Plant 

B-20 Light Oil Plant 

B-21 Light Oil Plant 

B-22 Light Oil Plant 

B-23 Light Oil Plant 

B-24 Former Pitch Plant 

B-25 Former Pitch Plant 

B-26 Former Coke Ovens 

B-28 Former Koppers Land Treatment Area 

B-29 Lampblack StorageIFiIl Area 

B-31 Lampblack StorageIFiIl Area 

TOTAL 

Estimated 
Screened 
Interval 

(feet bgs) 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

15 - 20 

TPH 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

16 

- - - - - - -
HAl Project # 2708 

Analytical Parameters 

PAIls BTEX Phenols Cyanide H2S NH3 

* X X X X 

* X X X X 

* X 

* X X 

* X X 

* X X 

* X X 

* X X 

* X X 

* X X 

* X 
-----

* X 

* X X 

* X X 

* X 

* X X X 

16 16 9 3 3 2 

NOTE: * = Analysis for PAHs will be performed ifTPH is detected 
bgs = below ground surface 

H2S = hydrogen sulfide (by sulfides and sulfates) 
NH3 = ammonia 

PAHs = polynuclear aromatic hydrocarbons 
TPH = total petroleum hydrocarbons 

BTEX = benzene, toluene, ethylbenzene. and xylenes 

Updated: 8/2/95 REB 
File: 2708-04 Well Pt SAP 
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TABLE 5 - Sampling and Analytical Summary for Proposed Monitoring Wells 
Initial Sampling Event 

RIIFS Work Plan 
Northwest Natural Gas Company Gasco Facility 
7900 NW St. Helens Road 
Portland, Oregon 

Proposed Rational for Monitoring Well Location Monitoring 
Well 

Number 

.. .. 

MW-1 Down-gradient of Former Spent Oxide Storage Area; immediately 
up-gradient of Willamette River 

MW-2 
Down-gradient of Former Oxide Reactor Area and PNO Tank 
Farm; immediately up-gradient ofWillamette River 

MW-3 Down-gradient of PNO Tank Farm; immediately up-gradient of 
Willamette River 

MW-4-25 Down-gradient of Lampblack Storage!FiIl Area and Former 
Settling Ponds; immediately up-gradient ofWiIlamette River 

MW-4-50 Investigate for DNAPLs down-gradient of Former Settling Ponds; 
determine vertical hydraulic gradient 

MW-5 Down-gradient of Former Settling Ponds; immediately up-gradient 
of Willamette River 

MW-6-25 Down-gradient of Former Retort Area 

MW-6-50 Investigate for DNAPLs down-gradient of Former Retort Area; 
determine vertical hydraulic gradient 

MW-7-25 Down-gradient of LNG Containment Basin, Former Naphthalene 
and Light Oil Plants, and Former Tar Processing Area 

Investigate for DNAPLs down-gradient of Former Naphthalene 
MW-7-50 and Light Oil Plants and Former Tar Processing Area; determine 

vertical hydraulic gradient 

MW-8-25 Down-gradient of Former Settling Ponds and Koppers Land 
Treatment Area 

Updated: 6/21/95 REB 
File: 2708-05 MW SAP 

Estimated 
Well Depth 
(feet bgs) 

25 

25 

25 

25 

50 

25 

25 

50 

25 

50 

25 

-
Estimated 
Screened 
Interval 

(feet bgs) 

10-25 

10-25 

10-25 

10-25 

40-50 

'10-25 

10-25 

40-50 

10-25 

40-50 

10-25 

- - - - - - - -
HAl Project # 2708 

Analytical Parameters for Groundwater Sampling 
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TABLE 5 - Sampling and Analytical Summary for Proposed Monitoring Wells 
Initial Sampling Event 

RJJFS Work Plan 

Northwest Natural Gas Company Gasca Facility 
7900 NW St. Helens Road 
Portland, Oregon 

- - - - - - - - -
HAl Project # 2708 

Proposed Rational for Monitoring Well Location Estimated Estimated Analytical Parameters for Groundwater Sampling 
Monitoring Well Depth Screened 

Well 
Number 

Investigate for DNAPLs down-gradient of Former Settling Ponds 
MW-8-50 and Koppers Land Treatment Area; determine vertical hydraulic 

gradient 

MW-9 Possible up-gradient shallow well for the property 

MW-lO At Former Naphthalene Plant; down-gradient of Light Oil Plant 

MW-1l-25 Down-gradient of Former Koppers Land Treatment Area and 
Former Pitch Plant 

Investigate for DNAPLs down-gradient of Former Koppers Land 
MW-1l-50 Treatment Area and Former Pitch Plant; determine vertical 

hydraulic gradient 

MW-12-25 At Tar Loading Area; possible up-gradient shallow well for the 
property 

MW-12-50 Possible up-gradient deep well for the property; determine vertical 
hydraulic gradient 

TOTAL 

NOTE: bgs = below ground surface 
BTEX= benzene, toluene, ethylbenzene, and xylenes 
CVOCs = chlorinated volatile organic compounds 
DNAPLs = dense non-aqueous phase liquids 
EPA = U.S. Environmental Protection Agency 

(feet bgs) Interval 
(feet bgs) 

~ ~ 
>II 

~ 
~ 

50 40-50 X X X 

25 10-25 X X X 

25 10-25 X X X 

25 10-25 X X X 

1---

50 40-50 X X 

25 10-25 X X 

50 40-50 X X 

600 - 18 18 

H2S = hydrogen sulfide (by sulfides and sulfates) 
NH3 = ammonia 
PAHs = polynuclear aromatic hydrocarbons 
PP = priority pollutant 
TPH = total petroleum hydrocarbons 

X 

X 

X 

18 

* = if total lead is detected, then analysis for dissolved lead will also be performed. 

.!l CII 
0 "tS .... = = CI) 

~ ..c= 
!lot 0 

X 

'-

X 

X 

-----

X 

5 9 

** = analysis for PP metals will depend on results of other parameter tests; only the 8 most contaminated monitoring wells will be analyzed 

Updated: 6/21195 REB 
File: 2708-05 MW SAP 

* CIl "tS as '3 j 
~ -~ !lot 

~ !lot 

X ** 

X ** 

X ** 

X ** 
--I-

X ** 

I-

X ** 

X ** 

18 18 

CIl 
CIl CI) 

~ 
0 "tS 

t1.l . ... 
~ ~ .2 ~. .... 

CIl 0 
~ 

X X X 

-

--f- --

f-

-- ---- --. 

X X 

-------

9 4 3 3 
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Table 6 • Sampling and Analytical Summary for Surface Water 
Phase I Investigation 

RIIFS Work Plan 
Northwest Natural Gas Company Gasco Facility 
7900 NW St. Helens Road 
Portland, Oregon Project # 2708 

Sample Location 
Analytical Parameters Number 

SW-l 

SW-2 

SW-3 

SW-4 

SW-5 

Total 

NOTE: 

Updated: 8/2/95 REB 
File: 2708-06 SW SAP 

= CIl 

~ ~ E-t 

Northern Settling Pond X X 

Northern Settling Pond X X 

Southern Settling Pond X X 

Drainage Ditch; Down-Stream X X 

Drainage Ditch; Up-Stream X X 

'5 5 

* = Analysis for PARs will be performed ifTPH is detected 

BTEX = benzene, toluene, ethylbenzene, and xylenes 

PARs = polynuclear aromatic hydrocarbons 

TPH = total petroleum hydrocarbons 

~ "t'l 

= G.l 

~ ~ 

X X 

X X 

X X 

X X 

X X 

5 5 
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Table 7 - Sampling and Analytical Summary for Sediments 
Phase I Investigation 

RIJFS Work Plan 
Northwest Natural Gas Company Gasco Facility 
7900 NW St. Helens Road 
Portland, Oregon 

Sample. Location Estimated Samples 
Number Sample Selected for 

SD-l 

SD-2 

SD-3 

SD-4 

SD-5 

SD-6 

SD-7 

SD-8 

SD-9 

SD-10 

SD-ll 

SD-12 

SD-13 

SD-14 

Total 

NOTE: 

Depths 
(feet bss) 

Northern Settling Pond 0.25 and 2.5* 

Northern Settling Pond 0.25 and 2.5* 

Southern Settling Pond 0.25 and 2.5* 

Willamette River @ Gasco 0.25 and 2.5* Down-Stream 

Willamette River @ Gasco 
0.25 and 2.5* Down-Stream 

Willamette River @ Gasco 
0.25 and 2.5* Mid-Stream 

Willamette River @ Gasco 
0.25 and 2.5* Mid-Stream 

Willamette River @ Gasco 
0.25 and 2.5* Up-Stream 

Willamette River @ Gasco 0.25 and 2.5* Up-Stream 

Willamette River @ Wacker 0.25 and 2.5* Up-Stream Background 

Willamette River @ Wacker 
0.25 and 2.5* Up-Stream Background 

Willamette River @ Atochem 
0.25 and 2.5* Up-Stream Background 

Willamette River @ Atochem 0.25 and 2.5* Up-Stream Background 

Willamette River @ Atochem 
0.25 and 2.5* Up-Stream Background 

bgs = below sediment surface 

BTEX = benzene, toluene, ethylbenzene, and xylenes 

PAHs = polynuclear aromatic hydrocarbons 

Analyses 

.. 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

28 

Project # 2708 

Analytical Parameters 

== 
III ~ 't:I 0 

== ~ CIS Q.,. 

~ ~ 
0 

E-t ~ E-t 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

14 14 14 14 14 

Toe = total organic carbon 

TPH = total petroleum hydrocarbons 

* = one sample to be selected from oxygenated zone and one sample to be selected based on field observations 

Updated: 6121195 REB 
File: 2708-07 Sed SAP 
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Name 

Conceptual Worl< Plan 
(CWP) Prep 

CWPReview 
byDEQ 

CWPMeeting 
withDEQ 

CWP Approval by DEQ 

DraftRWS 
Worl< Plan (WP) Prep 

Draft RWS WP Review by 
DEQ 

RL'FS WP Revisions '" 
Negotiations 

RL'FS WP Approval by 
DEQ 

Phase I 
Remedial Investigation 

Preliminary Evaluation of 
Remedial Options 

Endangerment Assessment 

RI Letter Report Prep 

RI Letter Repor! 
Review by DEQ 

Phase II WP Addendum 
Prep 

Phase II WP Addendum 
Review by DEQ 

Phase II WP Approval by 
DEQ 

Phase II 
Remedial Investigation 

RI Letter Report Prep 

RI Letter Report 
Review by DEQ 

Draft RI Report Outline 

Draft RI Report Outline 
Review by DEQ 

Draft; RI Report Prep 

Draft RI Report Review by 
DEQ 

Final RI Report Prep 

Final RI Report Review by 
DEQ 

RI Report Approval by DEQ 

Draft; Ferurlbility Study 
(FS) Report Prep 

Draft; FS Report Review 
byDEQ 

Final FS Report Prep 

Final FS Report Review by 
DEQ 

FS Report Approval by 
DEQ 

Begin Remedial Actions 

7/1194 1011194 111195 

c:J I 

I 0 
! 

0 

• 
I I 

0 
I 

\ 
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- - - - - - - - - - - - -
TABLE 10 

Sample Container, Preservation, and Holding Time Requirements 

RIIFS Work Plan 

Northwest Natural Gas Company Gasco Facility 

7900 NW St. Helens Road 

yortland, Oregon 

SOIL & SEDIMENT SAMPLES 

IDEQ Methods TPH.HCID, TPH·G, TPH·D, TPH·418.1M 

Total Petroleum Hydrocarbons (TPH) 

EPA Method 8020 

Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) 

IEPA Method 8270 Modified 

Polynuclear Aromatic Hydrocarbons (PAHs) 

IEPAMethod 8270 

Phenols, Cresols 

EPA Method 6010 

Total Lead 

EPA Method 1311 (TCLP) & 6010 

11."",.1-.<>1-.1<> Lead 

IEPA Method 9010 

ICyanide, Total & Amenable 

IEPA Method 415.1 

ITotal Organic Carbon (TOC) 

NOTE: 
-e = degrees centigrade 

DEQ = Oregon Department of Environmental Quality 

EPA = U.S. Environmental Protection Agency 

GC = gas chromatography 
ICPES = Inductively Coupled Plasma Emission Spectroscopy 

Updated: 812195 REB 
File: 2708-10 Smpl Container copy 

IGC Soil 

GCIPID Soil 

GCIMSSIM Soil 

GCIMS Soil 

ICPES Soil 

ICPES Soil 

SPM Soil 

Oxidation IR Soil 

MS = mass spectroscopy 

PID = photoionization detector 

SIM = selective ion monitoring 

SPM = spectrophotometric 

(1) 9-ounce glass jar 

(1) 4·ounce glass jar 

(1) 9-ounce glass jar 

(1) 9-ounce glass jar 

1(1) 9-ounce glass jar 

1(1) 9-ounce glass jar 

1) 9-ounce glass jar 

1(1) 9-ounce glass jar 

TCLP = toxicity characteristic leaching procedure 

- -

Cool to 4 C 

iCool to 4 C 

ICool to 4 C 

ICool to 4 C 

iCool to 4 C 

ICool to 4 C 

ICool to 4 C 

Cool to 4 C 

- - - -
Project # 2708 

7days 

14 days 

17 days to extraction 

140 days to analysis 

7 days to extraction 

40 days to analysis 

6 months 

16 months 

lAs soon as possible 

28 days 

Page 1 of3 
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------------ -------
TABLE 10 
Sample Container, Preservation, and Holding Time Requirements 

RIIFS Work Plan 

-Northwest Natural Gas Company Gasco Facility 

7900 NW St. Helens Road 

Portland, Oregon Project # 2708 

WATER SAMPLES I !.' 

EP, Method 418.1 IR Water (1) l,OOO-ml amber glass bottle Cool to 4 C 128 days 

Total Petroleum Hydrocarbons (TPH) 

EPA Method 8020 

Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) 

IEPA Method 8080 

Chlorinated Pesticides 

EPA Method 8260 

IVe Organic Compounds (VOCs) 

EPA Method 8270 Modified 

Polynuclear Aromatic Hydrocarbons (PAHs) 

EPA Method 8270 

Phenols, Cresols 

EPA Method 200.7 

:~"u"'.Y Pollutant Metals, Total 

iEPAMethod 200.7 

Priority Pollutant Metals, Dissolved 

EPA Method 901 0 

Cyanide, Total & Amenable 

EPA Method 376.1 

Sulfides 

Updated: 8/2/95 REB 
File: 2708-10 Smpl Container copy 

GClPm 

GCIECD 

IGCIMS SIM 

I GCIMS 

ICPES/AA 

ICPES/AA 

SPM 

Titrimetric 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

field-filtered 
0.45 micron 

Water 

Water 

(3) 40-ml VOA vials 

H2S04 pH<2 

Cool to 4 C 

HCI pH<2 

(1) 1,000-ml amber glass bottle Cool to 4 C 

(3) 40-ml VOA vials Cool to 4 C 

HCI pH<2 

(1) 1,OOO-ml amber glass bottle Cool to 4 C 

H2S04 pH<2 

(1) 1,OOO-ml amber glass bottle Cool to 4 C 

H2S04 pH<2 

(1) 500 ml plastic bottle 

(1) 500 ml plastic bottle 

(1) 500 ml plastic bottle 

(1) 500 ml plastic bottle 

Cool to 4 C 

HN03 pH<2 

Cool to 4 C 

HN03 pH<2 

Cool to 4 C 

NaOH pH>12 

Cool to 4 C 

NaOH pH>9 

14 days 

7 days to extraction 

40 days to analysis 

14 days 

7 days to extraction 

40 days to analysis 

7 days to extraction 

40 days to analysis 

6 months 

6 months 

14 days 

7 days 

2 ml Zn Acetate 

Page 2 or3 
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- - - - - - - - - - - - - -
TABLE 10 

....sample Container, Preservation, and Holding Time Requirements 

RUFS Work Plan 

Northwest Natural Gas Company Gasco Facility 

7900 NW St. Helens Road 

Portland, Oregon 

EPA Method 375.4 

Sulfate 

EPA Method 200.7 

Iron and Manganese 

IEP. Method 200.7 

IHardness, Calculated 

[EPA Method 353.1 

INitrate and Nitrite 

[EP. Method 310.1 

IAll< ,lIn tv 

IEPA Method 350.3 

IA..,1TIn.-,;" as Nitrogen 

IEPAMethod 365.2 

IPhosphate, ortho 

[EPA Method 415.1 

ITotal Organic Carbon (TOC) 

NOTE: 
AA = atomic absorption 
C = degrees centigrade 
ECD = electron capture device 

EPA = U.S. Environmental Protection Agency 

GC = gas chromatography 
H2S04 = sulfuric acid 

Updated: 812/95 REB 
File: 2708-10 Smpl Container copy 

ITurbi~;~~tric Water 

ICPES/AA 

ICPES/AA 

SPM 

Titrimetric 

Electrode 

SPM 

Oxidation IR 

Water 

[Water 

[Water 

I Water 

IWater 

[Water 

field-filtered 
[0.45 micron 

[Water 

HCI = hydrochloric acid 
HN03 = nitric acid 

(1) 500 ml plastic bottle 

(1) 500 ml plastic bottle 

(1) 500 ml plastic bottle 

(1) 500 ml plastic bottle 

(1) 500 ml plastic bottle 

1(1) 500 ml plastic bottle 

1(1) 500 ml plastic bottle 

1(1) l,OOO-ml amber glass bottle 

ICPES = Inductively Coupled Plasma Emission Spectroscopy 

IR = infrared 

ml = milliliter 
MS = mass spectroscopy 

- - - - -
Project # 2708 

Cool to 4 C 128 days 

Cool to 4 C S months 

HN03 pH<2 

Cool to 4 C Is months 

IHN03 pH<2 

ICool to 4 C 12 days 

H2S04 pH<2 

ICool to 4 C 14 days 

ICool to 4 C 28 days 

IH2S04 pH<2 

ICool to 4 C 2 days 

Cool to 4 C 28 days 

H2S04 pH<2 

NaOH = sodium hydroxide 
PID = photoionization detector 
SIM = selective ion monitoring 
SPM = spectrophotometric 

, -

TCLP = toxicity characteristic leaching procedure 
VOA = volatile organic analyses 

Page 3 of3 
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- - - - - - - - - -
TABLE 11 • Sample Containers Required Per Sample 
Phase I Investigation 

RIIFS Work Plan 

Northwest Natural Gas Company Gasco Facility 

7900 NW St. Helens Road 

Portland, Oregon 

<» .......,..... " .• > ' .... ' ... I»?·}<·\'··'··" 

It.I~! } •.•••.• 

0jEj~~?~!~ ~~i I{· } ·~~~~l~~£~lf:i~~i Ii 
••••••••••••••••• 

/./« ". .... ( .... ....... 
.',", ,,~, 

Soil Sample ~-nllnrp glass sample jar 

1 with Teflon-lined lid 

9-ounce glass sample jar 

1 with Teflon-lined lid 

A glass sample jar 1 
with Teflon-lined lid 

Sediment Sample 1 ~-nllnrp glass sample jar 

with Teflon-lined lid 

1 
n glass sample jar 

with Teflon-lined lid 

liro' Sample 

from Temporary Well Point 3 I-liter amber glass bottle 

3 40-ml VOA vials 

1 I fiOO_m 1 plastic bottle 

1 500-ml plastic bottle 

1 500-ml plastic bottle 

1 500-ml plastic bottle 

Updated: 8/2/95 REB 
File: 2708-11 Container/smpl 

Preservative 

None 

None 

None 

None 

None 

H2S04. pH<2 

HCI pH<2 

NaOH pH>12 

NaOH pH>12 
2 ml Zn Acetate 

None 

H2S04 pH<2 

- - - - -

Filtering [Analytical Parameters Requirements 

Not applicable TPH 

PARs 

Phenols 

Not applicable Total Lead 

Leachable Lead 

Cyanide 

Not applicable BTEX 

Not applicable PARs 

BTEX 

Not applicable Total Lead 

TOC 

TPH 

Unfiltered PARs 

Phenols 

Unfiltered BTEX 

Unfiltered Cyanide 

Unfiltered Sulfides 

Unfiltered Sulfate 

Unfiltered !Ammonia 

- - -
Project # 2708 

jAnalytical Methods 

DEQ TPH Methods 

EPA 8270 SIM 

EPA 8270 

EPA 6010 

EPA 1311 (TCLP), 6010 

EPA 9010 

EPA 8020 

EPA 8270 SIM 

EPA 8020 

EPA 6010 

EPA 415.1 

EPA 418.1 

EPA 8270 SIM 

EPA 8270 

EPA 8020 

EPA 9010 

EPA 376.1 

EPA 375.4 

EPA 350.3 

Page 10r3 
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- - - - - - - -
TABLE 11 - Sample Containers Required Per Sample 
Phase I Investigation 

RIIFS Work Plan 

Northwest Natural Gas Company Gasca Facility 

7900 NW St. Helens Road 

Portland, Oregon 

.:.:::. .'."";."."""''".'' "."".:."",'\:«:::'.'."", ':.:": 

- -

"" 
~·:.n:/:>::« \:0' 
I ;:,;,··'~X:;Jt~iillSt) Ifj~U\~f~ 1 ~M#Mlm8~ff!~figU 

•••••••••••••••••••• 

I~ ... 

I ~\~I~I,?\ .. :,:.:.: :,«}) 1,:>'::2:0':< ";:~,'\.: r}c}:::{ 
I" a "'''''''a , .... '''' 

:"",,, ,.,.,. 

IGround' Sample 

from Monitoring Well 4 I-liter amber glass bottle H2S04 pH<2 

1 I-liter amber glass bottle [None 

3 40-ml VOA vials HCl pH<2 

1 500-ml plastic bottle iHN03 pH<2 

1 500-ml plastic bottle HN03 pH<2 

1 500-ml plastic bottle [NaOH pH>12 

1 500-ml plastic bottle [NaOH pH>12 
[2 ml Zn Acetate 

1 500-ml plastic bottle H2S04 pH<2 

1 500-ml plastic bottle None 

1 500-ml plastic bottle None 

Updated: 8/2/95 REB 
File: 2708-11 Container/smpl 

- -

Filtering 
Requirements 

Unfiltered 

Unfiltered 

Unfiltered 

Unfiltered 

Field-Filtered 
0.45 micron 

Unfiltered 

Unfiltered 

[Unfiltered 

I Unfiltered 

Field-Filtered 
0.45 micron 

- - - - - - -
Project # 2708 

IAnalytical Parameters I Analy tical Methods 

TPH EPA 418.1 

PAHs EPA 8270 SIM 

Phenols EPA 8270 

TOC EPA 415.1 

Chlorinated Pesticides EPA 8080 

BTEX EPA 8020 

VOCs EPA 8260 

Total Priority Pollutant Metals EPA 200.7 

[Total Iron & Manganese 

Hardness 

Dissolved Priority Pollutant 
Metals 

Cyanide 

Sulfides 

IA ........ n ... ;" 

[Nitrate & Nitrite 

1~111f"t" 

[Alkalinity 

Phosphate, ortho 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 9010 

EPA 376.1 

IEPA350.3 

[EPA 353.1 

EPA 375.4 

IEP, 310.1 

EPA 365.2 

Page 2 or3 
Hahn and Associates, Inc. 

NWT 003349 



- - - - - - - -
TABLE 11 • Sample Containers Required Per Sample 
Phase I Investigation 

RIfFS Work Plan 

Northwest Natural Gas Company Gasco Facility 

7900 NW St. Helens Road 

Portland, Oregon 

- -

3 40-ml VOA vials HCI pH<2 

1 500-ml plastic bottle 

NOTE: BTEX = benzene, toluene, ethylbenzene, and xylenes 
DEQ = Oregon Department of Environmental Quality 

EPA = U.S. Environmental Protection Agency 

H2S04 = sulfuric acid 
HCl = hydrochloric acid 
HN03 = nitric acid 

ml = milliliter 

NaOH = sodium hydroxide 

Updated: 8/2/95 REB 
File: 2708-11 Containerlsmpl 

pH<2 

- - - - -

cal Parameters 

PARs 

BTEX 

Dissolved Lead 

PARs = polynuclear aromatic hydrocarbons 
SIM = selective ion monitoring 
TCLP = Toxicity Characteristic Leaching Procedure 

TOC = total organic carbon 
TPH = total petroleum hydrocarbons 
VOA = volatile organic analyses 
VOCs = volatile organic compounds 

- - -
Project # 2708 

Methods 

418.1 

EPA8270SIM 

EPA 8020 

EPA 200.7 

Page 3 of3 
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-------------------
TABLE 12 - Quality Control Sampling Plan 
Phase I Investigation 

RIIFS Work Plan 
Northwest Natural Gas Company Gasco Facility 
7900 NW St. Helens Road 
Portland, Oregon 

Media 

Field Duplicate 

Soil One per 20 samples 

Sediment One per 20 samples 

Groundwater 
One per sampling 

event 

Surface One per sampling 
Water event 

Updated: 6/21/95 REB 
File: 2708-12 QNQC 

Sampling Equipment 
Blank 

Two after sampling tar 
zones 

None 

One per sampling 
event 

One per sampling 
event 

Quality Control Samples 

Trip Blank Matrix Spike 

One per 2 days sampling or None 
One per sampling event 

One per 2 days sampling or None 
One per sampling event 

One per day of sampling or 
One per sampling event One per sampling event 

One per day of sampling or None One per sampling event 

Project # 2708 

Matrix Spike Duplicate 

None 

None 

One per sampling event 

None 

Page lofl 
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2.0 EXISTING SITE CONDITION SUMMARY 

2.1 SITE DESCRIPTION 

2.1.1 SITE LOCATION 

The location of the North Doane's Lake site is in the northwest part of 

Portland on the west bank of the Villamette River, n'orthwest and downstream 

of the Northwest Portland industrial area. For the purposes of this study, 

the site includes land occupied by the former Portland Gas and Coke Company 

manufactured gas facility, the Northwest Natural Gas (NVNG) LNG facility; 

Pacific Northern Oil's petroleum terminal; the Koppers Company creosote 

terminal; and the Vacker Siltronic Corporation semiconductor manufacturing 

facility. Both Pacific Northern Oil and Koppers lease the property from 

NVNG. NVNG owns the northwestern part of the site and Vacker owns the 

southeastern part of the site. Figure 2-1 is a recent aerial photograph of 

the study area. Figure 2-2 identifies current day features within the 

study area for reference. 

This study area is roughly triangular in shape, consisting of about 120 

acres. The northeast boundary of the site is the Villamette River; the 

southeast boundary is the Burlington Northern (BN) Railroad berm along the 

approach to the BN Railroad Bridge; the southwest boundary is the main BN 

Railroad track adjac~nt to N.V. St. Helens Road; and the northwest boundary 

is the property line between NVNG property and the U.S. Army Corps of 

Engineers Moorings facility, which is southeast of the St. John's Bridge. 

The site is about 6 miles upstream of confluence of the the Villamette 

River with the Columbia River. 

2.1.2 SITE HISTORY 

This section discusses history of the site to the present. Much of the 

information was obtained from a site history prepared for Valker Siltronic 

2-1 
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Corporation by the Portland Development Commission (1984). Section 2.2 

presents a detailed discussion of past vaste product disposal practices. 

In 1883, a rail line vas begun betveen Portland and Astoria and completed 

in 1898. This is the line that is nov ovned by BN and forms the southwest 

boundary of the site. The railroad bridge across the Villamette River vas 

completed in 1908. The railroad leading to the bridge bisected Doane Lake, 

a small shallov lake originally located partly on the southvest edge of the 

site. 

The federal government purchased the property immediately northvest of the 

study area in 1903 and 1905 for moorings. Additional property vas 

purchased in 1940. The area of 11 acres is currently used by the u.s. Army 

Corps of Engineers for storage and operating facilities for dredges and 

other floating equipment. 

In 1~13, the Portland Gas and Coke Company built a residual oil 

gasification facility, knovn as the GASCO facility, on the present-day NVNG 

property. The plant produced 570 Btu tovn gas and pressed lampblack 

briquettes, vhich vere sold in the area as solid fuel. Beginning in 1923, 

the process vas modified to optimize aromatic generation and light oil 

recovery for ~se as motor fuel. In 1925, tar recovery and refining vere 

initiated to provide tar for use as road binder. During the 1930's, the 

plant expanded and in 1941 a coking plant began production of electrode 

grade coke and high Btu gas. Vith the availability of natural gas in the 

1950's, much of the facility vas shut dovn and dismantled. The last full 

year of operation vas 1955. Natural gas arrived in 1956 and Portland Gas 

and Coke became Northvest Natural Gas Company (NVNG) in 1958. NVNG began 

construction of a liquefied natural gas (LNG) plant in the late 1960's and 

most of the old gasification plant facilities vere demolished. 

A small area of the southeastern part of the former plant site, including a 

small tank farm, vas leased to Koppers Company Inc., Organic Material 

Division. Koppers built a plant in 1966 to make coal tar pitch for the 
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aluminum industry. Koppers land farmed wastewater from the tar stills on 

the property. The coal tar pitch plant ceased operation in 1973. Koppers 

still leases the facility which currently serves as a terminal for 

distribution of creosote oils for wood treating. 

During the 1960's, several large tanks at the northwest edge of ihe 

property near the river were leased to Pacific Northern Oil. Pacific 

Northern continues to lease and operate in this location today. Oil is 

received by ship, stored in the tanks, and distributed to customers. 

In the 1970's, all of the remaining gas plant structures outside of the 

lease areas, except for the GASCO Administration Building, were demolished. 

Most of the spent oxide pile was taken to the Scappose, Oregon landfill. 

The remaining tar pond was filled with spent oxide, material from the 

adjacent rock quarry and overburden after action by the Coast Guard 

regarding leakage of oil from the tar pond to the river. Underground 

piping was also removed and sold as scrap. The Administration Building 

remains In the early 

1980's, NVNG added a new dock, three tanks, and a new drainage system. 

NVNG continues to operate the LNG plant on the property today. During 

1985, NVNG contracted to have the river dredged near the docks to 

accommodate tankers making deliveries to Pacific Northern Oil. About 500 

cubic yards of dredge material was taken to an off-site landfill. The U.S. 

Army Corps of Engineers (COE) dredges the Villamette periodically to 

maintain the channel. The river reach near the site between the St. John's 

Bridge and Burlington Northern bridge was last dredged in 1973. 

The southeastern part of the site, which is currently owned by Vacker 

Siltronic Corporation, was formerly a low~lying swampy area occupying an 

abandoned river oxbow, that was subject to winter flooding. Several small 

buildings existed on the site in the 1930's on the river bank near the 

railroad bridge. Vestern Transportation had a river dock with two piers, 
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five buildings and two fuel tanks. The facility was used for refueling 

tugs, and to tie up log rafts and barges. The dock and piers were removed 

in the 1950's, and the buildings by 1973. 

In the 1930's, Shell Oil Company built a dock and building on the river 

bank at the boundary of the present-day Yacker and NVNG properties, with a 

road following that present boundary. Shell purchased a by-product from 

Portland Gas and Coke and shipped it by barge from the dock. By 1957 the 

facility was apparently abandoned and the building destroyed by 1973. 

The present-day Yacker property was purchased in 1962 from the railroad and 

Portland Gas and Coke. The purchasers agreed to fill the site to a minimum 

elevation of 30 feet by the end of 1973 and construct industrial buildings 

by the end of 1978. The site was filled with material from the adjacent 

rock quarry (Figure 2-2) and dredge material from the Port of Po~tland. 

Port of Portland records indicate that 695,522 cubic yards of dredge 

material was placed on the site in 1974. Total fill, including rock, was 

estimated to be 1,529,~00 cub.ic yards .••. Settl~ng ponds containing tar along 

the property line with the gasification facility were filled and the 

contents spread over the low lying area at this time. 

In 1978, the City of Portland Development Commission purchased the site as 

part of an urban renewal project and sold it to the Yacker Si1tronic 

Corporation in the same year. Construction of the Yacker plant began in 

October 1978. Construction was completed in December 1979, and operation 

began in March 1980. 

Two pipelines that run parallel to the river, cross the site. The 

pipelines carry a variety of petroleum products and are operated by Olympic 

Pipeline. 
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Ground vater in the underlying Columbia River basalt exists primarily as 

isolated confined aquifers in the permeable fracture zones betveen 

individual basalt flovs. In places, these confined aquifer units may be 

interconnected by vertical fractures in the basalt. Recharge to the basalt 

aquifers is largely from direct infiltration of precipitation on the 

northeastern slopes of the Tualatin Mountains, located vest of the site. 

Flov is expected to be to the northeast, in the dovndip direction tovard 

the Villamette River, vhere discharge to the alluvial aquifer likely takes 

place. 

Vater use in the area is supplied principally by municipal vater systems. 

There are several industrial supply vells vhich tap basalt aquifers in the 

area, including one 370 foot veIl ovned by NVNG. The other deep vells, 

located near the Rhone-Poulenc facility to the southeast, are reportedly no 

longer in operation. There is no documentation of vater use in the area 

from the unconsolidated aquifer. 

2.2 CONTAMINATION PROBLEM DEFINITION 

Several industrial facilities have conducted operatiorys in the study area 

since initial development of the site. These includ~ gas and by-p~~duct 
production from residual oils by the Portland Gas and COk0 company:'Ytar 

. ~ 
distillation and creos.~~e terminal operations by Koppers, LNG operations by 

Northvest Natural Gas, Wetroleum product handling by Northern Petroleum, 

and semiconductor manufacturing by Vacker-Siltronics. The primary facility 

of concern for purposes of this vork plan document is the oil gasification 

plant due to its size and vaste handling practices. Other operations 

associated vith the Port of Portland, including dredging and historic 

tanker bilge pumping operations, may have also contributed hydrocarbon 

contamination to the adjacent river sediments, dredge spoils disposed along 

~he river banks, and dredge spoils used for fill on the Vacker Property. 

Each of the facilities is described belovo 

. '., 
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2.2.1 GASCO FACILITY, PORTLAND GAS AND COKE COHPANY 

The original development of the site ~as associated ~ith a residual oil 

gasification facility, the GASCO plant, that ~as placed in operation in 

about 1913. This facility was constructed on hydraulically placed sandy 

fill material built up on lowland areas adjacent to the Yillamette River. 

No information regarding site layout prior to the first available aerial 

photographs in 1936 is available. Published process summaries (Hall, 1941; 

Hall and Kohlhoff, 1952). provide information on changes in plant operations 

during its history. Hore general information on the process was obtained 

from Horgan (1931). Significant milestones in plant operations are 

summarized on Table 2-1. This facility gre~ to be one of the largest and 

most efficient oil-gas generation facilities in the ~est, ~ith a generation 

capacity of 77,000,000 standard cubic feet of oil-gas and butane-air gas 

with a heating value of 570 Btu/cubic ft. The facility did extensive 

recovery and processing of by-products and near the end of its operation 

over 1/3 of the plant revenue ~as derived from the sale of these 

by-products. 

The GASCO facility used two primary processes in the generation of gas for 

distribution,-in addition to a number of refinery type processes for 

production of tar, pitch, and various other refined petroleum products. A 

technique kno~n as the "Pacific Coast Oil Gas Process" (Horgan, 1931) ~as 

used throughout the life of the facility. This is a cyclical process 

whereby oil is subjected to thermal cracking at near atmospheric pressure 

in a cylindrical shell containing heated refractory checkerbrick. The 

checkerbrick is heated by combustion of oil and bu~ning of carbon deposits 

on the checkerbrick to attain a temperature of about 2000oF. Heavy oils 

were introduced after pre-heating the reaction vessel and were thermally 

cracked as they moved downward through the gassifier. This cycle of 

alternating heating and gasification ~as continually repeated. This 

process generated the following products and by-products for each 10 

gallons of 8.4 degree API oil (Hall and Kohlhoff, 1952): 

2-1(, 
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o 1,000 cubic ft of 570 Btu/cubic ft oil gas 

o 28.3 Ibs lampblack 

o 0.38 gallons tar 

o 0.46 gallons light oil 

The gas vas cooled and subjected to various cleaning processes to remove 

tars, light oils, and sulfur prior to distribution. Tars and light oils 

vere removed by cooling and de-misting the gas. Sulfur vas removed by 

passing the cooled gas vith small amounts of added ammonia and air through 

beds of iron oxide adsorbed on vood shavings. In 1941 a coke oven vas 

installed at the plant to generate electrode grade coke and high Btu gas 

for re-forming in the existing retorts. The coke ovens produced the 

folloving products for each 10 gallons of 8.4 degree API feedstock oil and 

9 pounds of lampblack (Hall and Kohlhoff, 1952): 

0 540 cubic ft of 1030 Btu/cubic ft gas 

0 19.5 lbs coke 

0 3.6 gallons tar 

0 0.66 gallons light oil 

0 0.06 gallons creosote oil 

Figures 2-6, 2-7, and 2-8 show respectively process flow sheets for the gas 

generator, coke oven and by-product refining operations. Several of these 

processes likely resulted in generation of vaste streams that vere 

deposited on site or vere discharged to the adjacent Villamette River. It 

should be noted that due to the large size of this plant, economic recovery 

of many of the by-products typically wasted at other plants of this type 

vas conducted and waste quantities are correspondingly smaller. During the 

life of the plant a total of approximately 70,000,000 barrels of petroleum 

feedstock vere processed. Near the end of the plants operation, processing 

of 2,100,000 barrels of petroleum resulted in product and by-product sales 

on an annual basis as follows (Hall and Kohlhoff, 1952): 
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0 9,000,000,000 cubic ft of 570 Btu gas 

0 4,900,000 gallons light oil 

0 8,263,000 gallons tar 

0 114,000 tons lampblack and coke 

0 600,000 gallons gas oil 

Due to significant changes in plant processes and site layout, vaste 

generation is separately addressed for the pre-1941 period and post plant 

expansion in 1941. 

Pre 1941 Period 

During the initial period of operation from 1913 through 1923 only 570 Btu 

gas and lampblack briquettes vere produced by the plant. Commencing in 

1923, light oils vere recovered and refined on site for use as motor fuel. 

In 1925 recovery and processing of tars for use primarily as road binder 

vas initiated. The vastes generated prior to 1925 vould include primarily 

vaste vater vith a loy level of dissolved and suspended hydrocarbons, tar 

and spent oxide from sulfur removal. Figure 2-9 identifies areas from the 

1936 aerial photography that exhibit evidence of either tar, lampblack, or 

spent oxide deposition. The main area that received va&te discharge vas 

along the south side of the fuel storage tank area. This area vas 

subsequently filled in and likely contains tar and other solids discharged 

from the plant. After 1925, vhen tar refining operations vere started, the 

quantity of tar going to the vaste discharge vould only be a small 

percentage of the total tar generated. Most of the vaste tar after 1925 

vould occur as suspended material and emulsions in vaste vater discharging 

from the secondary tar box. Once the discharged tar entered the active 

stream channel, the velocity of the vater vould tend to keep the material 

entrained and likely dispersed it in a narrov plume dovnstream. This tar 

vas likely transported to an unknovn distance dovnstream before settling. 
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Spent oxide from the purifiers was stockpiled on site, adjacent to the 

oxide purifier process units. Some of the spent oxide may have been 

disposed of either on or off-site. 

Post 1941 Period 

A major plant expansion was initiated in the late 1930s and came on-line in 

1941. This expansion involved implementation of a coking plant for 

producing electrode grade coke, pitch, and high Btu gas for reforming in 

the oil gas generators. These additional process units were constructed on 

artificial fill potentially containing waste materials placed east of the 

light oil and tar tankage area. Additional pollution abatement facilitjes 

vere also installed during this expansion. These abatement facilities 

included a series of four effluent settling basins that received vater from 

the sewers and discharge from tar boxes and lampblack thickeners. All of 

the oily waste water passed through the tar separation tanks where 

sulfona tes from the refinery were b.lended to aid in breaking the tar/water 

emulsion prior to discharge to the settling ponds. The majority of the 

tars that were not in aqueous solution settled out and remained in these 

ponds. Periodic flooding may have scoured some of the tars deposited in 

the ponds, but this mechanism is expected to be minor due to tar 

properties. Company records indicate occasional cleanout of the settling 

ponds was done and it is assumed that the dredged materials were disposed 

of in low lying areas on site. Spent oxide material continued to be 

stockpiled on site. Plant operations continued in this manner until the 

plant was shut down in 1955 with the arrival of natural gas. Removal and 

sale of stockpiled lampblack and possibly tar continued for seveLal years 

thereafter. At the time of plant closure, a number of waste storage 

facilities remained on site. Figure 2-10 is a site plan near the time of 

plant closure. During filling of the adjacent Valker property in the late 

1960s, the three smaller tar ponds along the property boundary were 

eliminated and the tar incorporated into the soil fill material in a low 

lying area paralleling the Valker property line. The Coast Guard detected 

an oil slick originating at the remaining tar pond in July 1970 and 
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initiated enforcement action. The remaining tar pond vas filled vith 

material from the spent oxide pile and vith vaste rock from the adjacent 

quarry in response to this action to stop oily discharge to the river. 

Spent oxide material that vas not used for fill vas disposed of at the 

Scappose landfill. 

2.2.2 KOPPERS FACILITY 

Koppers leased a portion of the GASCO facility that included the main light 

oil and tar tank farm area and the tar processing facility. Distillation 

of coal tars received via rail vas conducted for several years, vith the 

approximately 1,500 gallons per day of vastevater being land treated on 

site. This facility currently serves as a terminal for distribution of 

creosote oils for vood treating. Koppers records indicate that only 

creosotic and tar materials have been handled at this facility. 

2.2.3 VACKER-SILTRONICS FACILITY 

The Valker facility is constructed on fill material consisting of Port of 

Portland dredge spoils and vaste rock from the adjacent quarry. 

Construction of the Vacker plant began in 1978, and the plant began 

operating in 1980. This facility manufactures silicon vafers that are used 

in semiconductor manufacturing. One small-volume TCE spill has been 

reported on the site but vas remediated by soil removal. Site 

investigations vere conducted for a proposed plant expansion that indicated 

the presence of tar-related hydrocarbons and other contaminants that may be 

related to upgradient facilities in both ground vater and subsurface soils. 

It is unknovn if this contamination is related to river dredge materials or 

to fill vith tar contaminated soils. Excavations at the site during 

construction also indicated the presence of refractory brick that suggests 

some rubble or vaste material originating on the adjacent gasification 

facility may have been used for fill. 

2-26 
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1913 

1923 

1925 

1935 

1941 

1947 

1956 

TABLE 2-1 

PORTLAND GAS AND COKE PLANT HISTORY SUMMARY 

Plant construction ~ompleted and production 
and pressed lampblack briquettes initiated. 
not recovered. Yaste discharge directly to 
waste water and tars not usable as fuel. 

of 570 Btu town gas 
Aromatics and tars 

river included all 

Gassification process modified to optimize aromatic generation. 
Light oil recovery and refining units.placed in operation. 

Tar recovery and refining lIni ts buil t and placed in operation for 
production of road binder. Significant discharge of tars in 
waste vater probable since no emulsion breaking agents used. 

Plant modified to use high carbon feedstock. 

Coke over installed to produce high Btu gas and electrode grade 
coke. Settling ponds constructed to treat waste water discharge. 

Plant capacity increased. Electrode pitch process line added. 

Plant production ceased. 
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Ms. Sandra Hart 
Senior Engineer 
Northwest Natural Gas Company 
220 N.W. Second Avenue 
Portland, OR 97209 

April 21, 1994 

DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

NORTHWEST REGION 

Re: Voluntary Cleanup Letter Agreement for 
Northwest Natural Gas Company - GASCO 
Site 

Dear Ms. Hart: 

Enclosed is a copy of the file review summary memo prepared for the former GASCO facility 
located at 7900 N.W. St. Helens Road in Portland, Oregon. I apologize for the delay in getting 
this summary prepared. It is expected that the recommendations presented in this memo will 
be utilized in the planning of the investigation of the former GASCO facility. 

Please contact me at 229-6802 if you have any questions. 

Eric L. Blischke 
Project Manager, Voluntary Cleanup Section 
Northwest Region 

EB:eb 

Enclosure 

cc: Mike Rosen, NWR/DEQ (w/enclosure) 
Karla Urbanowicz, NWRIDEQ (w/enclosure) 
Tom Roick, NWRlDEQ (w/enclosure) 
Rich Sedman, NWR/DEQ (w/enclosure) 
Jill Kiernan, WMCD/DEQ (w/enclosure) 

•

: -~c . . 
................. 

2020 SW Fourth Avenue 
Suite 400 
Portland, OR 97201-4987 
(503) 229-5263 Voice/TO[ 
DEQ-l 
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STATE OF OREGON 

DEPARTMENT OF ENVIRONMENTAL OUALITY INTEROFFICE MEMORANDUM 

TO: File April 20, 1994 

FROM: Eric Blischke 

SUBJECT: Northwest Natural Gas - North Doane Lake 

Several documents were reviewed including DEQ Regional Office and Hazardous and 
Solid Waste files for the Koppers, Wacker Siltronic, Doane Lake Study Area and Northwest 
Natural Gas sites. A list is provided as Attachment 1. 

SUMMARY OF AVAILABLE INFORMATION 

Site Background 

From 1913 until 1956, the Northwest Natural Gas Company (NWNG), then known as the 
Portland Gas and Coke Company (GAS CO) operated an oil gasification plant on an 
approximately 120 acre parcel of land located along the west bank of the Willamette River in 
northwest Portland (a site location map is included as Attachment 2). NWNG currently operates 
a liquified natural gas (LNG) plant on 47 acres of the original parcel. The property currently 
owned by NWNG comprises the northern third of the original GASCO site, and includes the 
location of the former GASCO plant operations. The southern portion of the former GASCO 
facility consisting of approximately 73 acres is currently owned by Wacker Siltronics 
Corporation (Wacker). This portion of the property was primarily vacant during operating life 
of the GASCO facility. The Wacker parcel was sold by NWNG in 1962 to V. Rosenfeld and 
H. Anderson. In 1978, this parcel was purchased by the Portland Development Commission 
who in tum sold it to Wacker in August of the same year. Wacker began construction of their 
silicon wafer manufacturing plant in October, 1978. The plant was completed in December 
1979 and operation began in March 1980. NWNG currently leases a portion of their current 
property to Koppers Company, Incorporated, Organic Material Division (Koppers) and Pacific 
Northern Oil Company (pacific Northern). A site layout map showing the location of the 
Wacker property, the Pacific Northern lease area and the Koppers Lease area is included as 
Attachment 3. 

The Portland Gas and Coke Company purchased the 120 acre parcel from Security Savings and 
Trust, Inc. in 1910. In 1913, the Portland Gas and Coke Company built a residual oil 
gasification facility on the present property owned by NWNG. A plant layout map at the time 
of closure (1956) is included as Attachment 4. The facility was constructed on hydraulically 
placed sandy fill material built up on lowland area adjacent to the Willamette River. The facility 
grew to be one of the largest oil-gas generation facilities in the west with a generation capacity 

Northwest Natural Gas File Review Summary Memo 
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of 77,000,000 standard cubic feet of oil-gas and butane-air gas. The plant originally produced 
570 BTU town gas and pressed lampblack briquettes. In 1923, the process was modified to 
optimize aromatic generation and light oil recovery for use as a motor fuel. In 1925, tar 
recovery and refining were initiated to provide tar for use a road binder. During the 1930's, 
the plant expanded and in 1941, a coking plant began production of electrode grade coke and 
high BTU gas. Due to the availability of natural gas, the facility was shut down in 1956. In 
1958, Portland Gas and Coke became Northwest Natural Gas Company. In the late 1960's, 
NWNG began construction of the LNG facility which continues to operate on-site. The LNG 
facility consists primarily of above ground piping and a large LNG storage tank. Natural gas 
is received via pipeline, cooled and piped to the storage tank. 

In 1966, Koppers leased a small tank farm from NWNG and built a coal tar pitch distillation .. 
plant in the southeastern portion of the leased property. In 1973, the coal tar pitch distillation."";· 
plant was closed. In 1977, Koppers notified DEQ that no unprocessed coal tar remained at the '. 
site. Koppers currently operates a creosote oil distribution center at the facility. Pencil pitch, ~ . 
a by-product of coke production, is received in solid form. The pitch is fed into a large tank, 
heated to 450 F and piped into railroad cars or, less frequently, trucks for shipment. Additives," 
such as naphthalene, are stored on site and used to keep the liquid pitch within specifications. 
The loading area contains a berm and catch basin to contain potential spills. Spills are routed 
to a storage tank. 

During the 1960's NWNG also began leasing several large storage tanks located along the 
Willamette River in the northwest corner of the property to Pacific Northern. Pacific Northern 
currently operates an oil storage, receiving and distribution facility at the site. According to 
representatives of NWNG, Pacific Northern primarily handles Bunker C fuel oil. 

The only structures remaining from the former GASCa facility are the old office building 
located on the northern portion of the NWNG property, two oil storage tanks utilized by Pacific 
Northern, the storage tanks utilized by Koppers, concrete pads and an unknown underground 
structure located in the southeast portion of the site. The majority of the site has been 
extensively filled and regraded. With the exception of the Pacific Northern storage tanks and 
the Koppers facility, there is little evidence of the former GASCa plant operations. The 
majority of the site is vacant and is covered with either concrete pads or grasses. The site is 
well maintained; grasses are regularly mowed as a fire precaution. An underground fire main 
and the Olympic pipeline cross the site. Other, unknown, underground pipelines associated with 
the former GASCa facility may also be present at the site. During a 1994 site visit, a chain-link 
fence was being installed to prevent access to the site by boaters on the Willamette River . 

. The NWNG site is part of the Doane Lake Industrial area in Northwest Portland. This area 
includes numerous other industrial properties which have also resulted in contaminated soil and 
groundwater including Rhone Poulenc and the Gould Superfund site. These other properties are 
located south (upstream) from the NWNG property. The location of these facilities is pre~ented 
in Attachment 5. 
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Waste Disposal Practices 

Much of the information regarding waste disposal practices was obtained from the North 
Doane's Lake Site characterization Work Plan prepared by Camp Dresser and McKee (CDM). 
A brief summary is presented below. 

Pre-1941 Waste Disposal Practices: From 1913 to 1923, only 570· BTU gas and lampblack 
briquettes were produced by the plant. Aromatic hydrocarbons and tars were not recovered 
during the production process and all wastewater and tars not usable as fuel were discharged 
directly to the Willamette River. The discharge of wastewater to the river continued until the 
construction of 4 sedimentation ponds in 1941. Tar present as emulsions likely settled out of 
the waste stream as it migrated downstream. In 1923, the process was modified to optimize 
aromatic generation and recover light oils for use as motor fuel. In 1925, tar recovery and 
refining units were installed. Wastes generated prior to 1925 included tar, wastewater containing 
dissolved and suspended hydrocarbons, and spent oxide generated during sulfur removal. CDM 
indicated that the spent oxide was disposed of along the northern border of the site while 
lampblack and tar were disposed of ina low area along the Willamette River. A 1936 aerial 
photograph depicts a large waste disposal area located adjacent to the Willamette River south 
of the storage tanks currently leased by Pacific Northern. After 1925 when tar recovery began, 
the majority of waste tar was likely contained in the wastewater stream and discharged to the 
river, however some land disposal of tar likely continued to occur. A pre-1941 waste disposal 
map is included as Attachment 6. 

Sedimentation Ponds: As part of a major expansion completed in 1941, four sedimentation 
ponds were constructed east of the current Koppers lease area. According to the CDM work 
plan, extensive quantities of tar were present in the four on-site sedimentation ponds. 
Wastewater from the process sewers, lampblack filtration effluent and tar box were discharged 
to these ponds to allow tar containing emulsions to settle. Wastewater entered a series of tar 
separation tanks where sulfonates were added as a de-emulsifier prior to discharge to the settling 
ponds. The settling ponds were excavated periodically and the dredged material disposed of in 
low lying areas on site. The exact location of these disposal areas is unknown. The three 
smaller ponds located south of the larger pond were estimated to contain 700,000 gallons of dry 
tar. The contents of the three ponds are thought to have been blended with soil material and 
spread over a low lying area separating the present Wacker and NWNG properties. The largest 
pond was inventoried in 1971. The pond was estimated to be 2.5 acres in size and found to 
contain approximately 6 million gallons of tar and tar/water emulsions. The total dry tar content 
was estimated at 3.9 million gallons. Depth and tar thickness soundings made at that time 
indicated that an average of 10 feet of tar was present in the 2.5 acre pond. In 1970, the Coast 
Guard observed an oil slick originating from the remaining 2.5 acre pond and took enforcement 
action. As a result, the 2.5 acre tar pond was subsequently filled in with rubble and iron oxide 
waste between 1971 and 1973. The resulting tar/soil mixture was spread out over the 
southeastern portion of the site and covered with random fill material. It is unknown if any of 
this material was deposited on the Wacker property. During a 1994 site visit, two small 
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remnants of the ponds were observed. These ponds reportedly go dry during the dry summer 
months and refill during the winter. A post-1941 waste disposal map is included as Attachment 
7. 

Lampblack Storage Area: Lampblack was one of the products produced by the oil gasification 
plant for sale. Lampblack is defined in the Merck Index (1989) as amorphous carbon obtained 
by burning various fats, oils resins, etc. under suitable conditions. Significant quantities of 
lampblack were stored on site during operations and following plant closure. Primary stockpiles 
were located in an area bounded by the former location of the settling ponds, the bulk oil tanks 
currently leased by Pacific Northern Oil Company, the LNG containment basin and the 
Willamette River. A smaller stockpile was located along the railroad spur adjacent to the current 
Wacker/NWNG property boundary. Lampblack was likely entrained in the waste stream ' 
resulting in the discharge of significant quantities of lampblack to the Willamette River and. 
sedimentation ponds. Following shutdown of the plant, accumulated lampblack was hauled to
an unknown off-site disposal location. A 1994 site visit found no evidence of the former '" 
lampblack storage area. The entire area was vacant and had' been extensively regraded. 

Spent Oxide Storage Area: Sulfur was removed from the coal gas by adding small amounts of 
ammonia and air and passing the cooled gas through beds of iron oxide adsorbed on wood 
shavings. Iron oxide no longer capable of regeneration (spent oxide) was placed on a waste pile 
adjacent to the oxide reactors at the north end of the NWNG property. At the time of plant 
closure, it is estimated that 41,000 cubic yards spent oxide was stockpiled on site. Due to the 
presence of nitrogen in the coal gas and the addition of ammonia during the removal process, 
oxide wastes may be contaminated with cyanide. However, due to the low nitrogen content in 
the coal gas and the low ammonia feed rate, the potential for the presence of elevated cyanide 
concentrations was estimated by CDM as low. In addition, hydrogen sulfide may also be present 
in the spent oxide. As previously mentioned, the spent oxide material was utilized as fill 
material for the large tar pond. Spent oxide material not utilized as fill was reportedly disposed 
of at the Scappose landfill. A 1994 site visit found no evidence of the spent oxide storage area. 
As with the former lampblack storage area, the spent oxide storage area was vacant and had 
been extensively regraded. 

Koppers Land Treatment Area: During operation, the Koppers coal tar distillation facility 
generated approximately 1500 gallons of wastewater per day. The wastewater was reportedly 
land treated on site. This material is thought to have been treated and disposed of in a small 
area located in the southeast corner of the property leased by Koppers. The location of Koppers' 
waste disposal area is presented in Attachment 8. " \ . 

Other wastes such as plant demolition rubble, tank bottom sludges and other miscellaneous 
wastes may have been disposed of in low lying areas on site. 
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Investigative History 

A chronological summary of environmental investigations conducted in the North Doane Lake 
area is provided below. Although limited analytical data has been obtained from the current 
NWNG site, wastes generated by the GASCO facility have likely been deposited on the Wacker 
property. Consequently this file review includes a summary of the Wacker site in addition to 
the NWNG site. It is expected that the nature of contamination detected on the Wacker property 
is similar to what is present at the NWNG site. 

In August, 1977, three soil test borings and penetrometer probes were installed on the Wacker 
parcel. The sampling was conducted by CH2M Rill and submitted in a September 1977 
Geotechnical and Vibration Monitoring Investigation report to Wacker prior to their purchase 
of the property. Each boring log had multiple references to bitumen, a generic term applied to 
natural inflammable substances of variable color, hardness, and volatility composed principally 
of a mixture of hydrocarbons. 

In February 1979, DEQ personnel were called to the Wacker· Siltronic facility during its 
construction to determine the origin of a petroleum release found on the property. An initial 
sample collected on March 1, 1979 from an undefined clarifier was found to contain 40 
hydrocarbon components in the CIO to C22 range with a peak maximum at CIS. A sample of 
diesel fuel obtained from the Olympic Pipeline Company was also analyzed and found to match 
tht:? sample collected from the clarifier. Another sample collected from an exploratory pit above 
the pipeline on March 12, 1979 was found to contain hydrocarbons in the Cg to Cl9 range with 
a peak maximum at C12• The DEQ laboratory concluded that this sample did not match the 
sample obtained from the Olympic Pipeline Company (Olympic). Although the above results 
were inconclusive, Olympic apparently determined that the pipeline had leaked and made the 
appropriate repairs. 

In 1982,' four monitoring wells of unknown origin surrounding the former Koppers land 
treatment area were sampled by Department of Environmental Quality (DEQ) personnel and 
analyzed for total phenols. Results of this sampling event detected low levels (0.13 - 34 mg/l) 
of total phenolic compounds. The monitoring wells were resampled by DEQ personnel in 
December 1984 and analyzed for semivolatile organic compounds (SVOCs). The 1984 
groundwater analysis detected presence of various PARs. Althoug~ only a semivolatile analysis 
was conducted, elevated levels of xylene and ethylbenzene were detected as tentatively identified 
compounds. No phenolic compounds were detected although three of the four samples required 
dilution prior to analysis. A sample location map and summary of analytical data obtained from 
wat~r samples collected at the NWNG site including data obtained from the Koppers monitoring 
wells is provided in Attachment 9. 

In September, 1984 and again in December, 1984, sediment samples were collected by DEQ 
personnel from the NWNG LNG containment basin. Semivolatile analysis detected 1100 and 
3120 mg/kg of PARs respectively. A sediment sample collected from the Koppers storm drain 
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was found to contain 3080 mg/kg of PAHs. DEQ sediment sample results are provided in 
Attachment 10. Aqueous samples collected from the NWNG sump pump and oil-water separator 
were also found to contain low levels (0.134 - 2.29 mg/l) of PAHs. These results are presented 
in Attachment 9. 

In April 1985, CH2M Hill conducted a soil investigation at the Wacker facility. Wacker was 
. concerned that contamination on their property would prevent or hinder the planned .expansion 

of their facility. Seven soil borings were installed in the vicinity of a proposed polysilicon plant 
in western portion of the Wacker property. The borings were installed to depths ranging from 
31.5 to 41.5 feet and were completed as monitoring wells. Soil samples were analyzed for oil 
and grease, phenols, volatile organic compounds (VOCs), polynuclear aromatic hydrocarbons 
(P AHs) and pesticides, herbicides and metals according to the extraction procedure - toxicity 
(EP-Tox) methodology. 

Analysis of the soil boring samples detected the presence of chlorinated and aromatic volatiles, . 
various phenolic compounds including pentachlorophenol and elevated concentrations of P AHs. 
EP-Tox analysis detected low concentrations of barium (below the regulatory threshold) and 
levels of2,4-dichlorophenoxy acetic acid (2,4-D) above the regulatory threshold. Oil and grease 
levels ranged from 0.03 % to 0.34 %. A summary of these results is provided in Attachment 11. 

_ Groundwater samples were collected from the newly installed monitoring wells in July and 
August 1985 as part of the investigation. Analysis detected the presence of aromatic VOCs 
(benzene, ethylbenzene and xylene); acetone and methylene chloride (which may represent 
laboratory contaminants); PAHs; cyanide and low levels of metals. United States Environmental 
Protection Agency (EPA) Drinking Water Maximum Contaminant Level (MCLs) were exceeded 
for many of the carcinogenic PAHs, benzene, lead and cyanide. A summary of these results is 
presented in Attachment 12. 

In September 1985, two water samples were collected by DEQ personnel from seepage pits 
excavated on NWNG property adjacent to the Willamette River. One pit was excavated 20 
yards south of the south end of the NWNG LNG dock while the other pit was excavated 10 
yards north of the north end of the LNG dock. Elevated levels of PAHs were detected in each 
of the seep samples. The southern seep sample was found to contain 56.5 mg/l of PAHs while 
the northern seep sample was found to contain 6.6 mg/l of P AHs. Carcinogenic P AHs were 
detected in each sample. These results are presented in Attachment 9. 

In 1990, Geraghty and Miller conducted a Hydrogeological Investigation of the Doane Lake 
Area in northwest Portland. The primary purpose of the study was to evaluate the 
hydrogeologic conditions in the vicinity of the Gould Superfund site, calculate the zone ·of 
influence of potential Gould remedies and asses the impact that groundwater quality in the Doane 
Lake area could have on potential Gould site remedies. 
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As part of the investigation, two monitoring wells on the Wacker property were sampled. These 
included the existing MW-7 installed by CH2M Hill in 1985 and a newly installed intermediate 
depth well (MW-3I) installed adjacent to the existing MW-3. MW-3I was screened from 55 to 
60 feet while the existing MW-3 was screened from 12 to 27 feet. Low levels of phenol (0.003 
mg/I) and PAHs (0.215 mg!l total PAHs) were detected in MW-31 while even lower levels of 
contamination (.016 mg!l total PAHs) were detected in MW-7. These results are included in 
Attachment 12. Three of the Koppers wells were located during the investigation. However, 
the wells were found to be dry and were not sampled. Geraghty and Miller nqted that the wells 
appeared to have been sealed off. 

In July, 1990, two soil samples were collected from geotechnical borings installed as part of a 
proposed expansion by Wacker. Wacker was considering constructing an additional 
manufacturing· building - FAB 2 - on their property. The soil samples were found to be 
saturated with a black oily viscous· substance. Elevated levels of BTEX, styrene, chlorobenzene 
and PAHs were detected. Total PAH concentrations detected in the two samples were 10,000 
mg/kg and 6,100 mg!kg respectively. These results are presented in Attachment 10. 

In October 1990, CH2M Hill conducted a soil gas and groundwater investigation for Wacker to 
determine whether the Olympic pipeline was the source of subsurface hydrocarbon contamination 
previously detected on-site. This investigation was conducted in conjunction with Wacker's 
proposed expansion plans. Groundwater and soil gas samples were collected along a 600 foot 
length of the utility corridor adjacent to the proposed FAB 2 building site. CH2M Hill 
concluded that groundwater samples were more reliable than soil gas samples. Consequently, 
the investigation concentrated on the collection of groundwater samples with the soil gas probes. 
Groundwater samples were collected just below the water table at a depth of approximately 25 
feet. All samples were field analyzed for BTEX and TPH. A limited number of samples were 
sent to a laboratory for confirmatory analysis. 

The results of the investigation detected elevated levels of BTEX and TPH in groundwater. 
Benzene concentrations ranged from non-detect to 23.3 mg!I. TPH concentrations ranged from 
0.012 to 89.1 mg!l (see Attachment 13 for a summary of the analytical results). The highest 
concentrations of TPH and benzene were detected at a point south of and immediately adjacent 
to the pipeline utility corridor. Benzene and TPH concentrations correlated with one another. 
CH2M Hill concluded that the concentrations of benzene detected in groundwater samples are 
typical of those. associated with a gasoline spill or leak. They further concluded that the 
location of the highest detected .concentrations may be an indication of source of the BTEX 
contamination. In addition to the BTEX contamination, the soil borings installed by CH2M Hill 
detected the presence of a black viscous substance thought to be associated with coal tar wastes. 
The visual observations of oil also correlated with the maximum BTEX and TPH concentrations. 
As a result, CH2M Hill was not able to ascertain the source of the BTEX contamination. 

Based on the results of this investigation, Olympic pipeline excavated and pressure tested the 
pipeline to 250 psi. No obvious signs of contamination were observed and the pressure test was 
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inconclusive. An additional pressure test was conducted by Marmac in February 1991. The test 
resulted in a failure of the pipeline. It is unclear whether the test caused the failure of the 
pipeline or whether a leak was present in the pipeline prior to the test. As a result of the leak, 
Olympic replaced approximately 2000 feet of the pipeline in March, 1991. 

In November, 1993, NWNG observed a sheen on water within the LNG containment basin. 
, NWNG subsequently collected a sample of the water and had it analyzed for BTEX and P AHs. 

Benzene was detected at a concentration of 8.3 mg!I. Total carcinogenic and non-carcinogenic 
PAHs were detected at concentrations of 0.1'16 and 1.44 mg!l r~spectively '(see Attachment 9). 
NWNG described this sample as representative of surface run-off from the site and groundwater 
recharge. During a 1994 site visit, a visible sheen was observed on groundwater entering the 
containment basin. Based on field observations and analytical results, it appears that significant 
groundwater contamination exists at the site. 

Waste Characteristics 

Numerous waste products were generated and disposed of on-site during the operation of the oil 
gasification plant. According to the CDM work plan, .the wastes include tars, pitch, sludges, 
tank bottoms, spent oxide and lampblack. Releases of these wastes may have occurred in the 
vicinity of the process areas. These include the oxide reactors, tar process area and the retort 
process area. Geotechnical borings indicate the presence of liquid hydrocarbons at levels near 
saturation in the former plant process area. . More significant releases of waste 'to the 
environment have occurred in the waste disposal areas. These include the tar ponds, the spent 
oxide pile, the filled area along the current Wacker-NWNG property boundary and the coke 
oven process area that were filled in the late 1930's. Additional waste products may have been 
disposed of on the Wacker property when it was filled in duri~g the early 1970's. 

Four samples of residual tar were collected in 1971 and analyzed for bulk tar content and 
physical properties. The samples were found to contain an average tar content of 69.2 % on a 
wet weight basis and 93.5 % on a dry weight basis. The average naphthalene content was found 
to be 2.2 % on a wet weight basis and 2.9% on a dry weight basis. A summary of these results 
is provided in attachment 14. 

Analysis of soil and groundwater collected from the Wacker and NWNG properties indicated 
the presence of contaminants typically associated with petroleum products. These include 
carcinogenic and non-carcinogenic PARs, and volatile aromatic hydrocarbons such as benzene, 
toluene, ethylbenzene and xylene (BTEX). Alkyl substituted benzenes, naphthalenes and 
phenanthrenes, not included as standard analytes, have been detected in semivolatile analyses as 
tentatively identified compounds (TICs). Other compounds detected include chlorinated and non
chlorinated phenols, cyanide and miscellaneous pesticides. Concentrations of metals in soil are 
generally low, however lead has been detected in groundwater at levels above the federal 
drinking water maximum contaminant level (MCL). 
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PARs, which are typically associated with residues from oil gasification plants, are the 
predominant contaminant at the site. Soil samples collected by CR2M Rill from soil borings 
installed on the Wacker Siltronics property detected PARs at concentrations up to 10,000 mg/kg 
(1.0 %). PAR concentrations of greater than 1000 mgtkg were detected on NWNG property 
in sediments in the LNG containment basin and from the Koppers facility storm drain. 

The primary PAHs detected were naphthalene, anthracene and phenanthrene. These PARs are 
comprised of two and three ring aromatic structures. They are considered non-carcinogenic, 
relatively mobile and are expected to biologically degrade in the environment. Carcinogenic 
PAH concentrations were significantly below non-carcinogenic PAR concentrations. 
Carcinogenic PAHs include: Benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, 
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene and indeno(I,2,3-cd)pyrene. The 
maximum carcinogenic PAR concentration detected in soil samples was 600 mg/kg. 
Carcinogenic PAHs are typically comprised of 4,5 and 6 ring aromatic structures. In addition 
to being more toxic, these PAHs are also less mobile and more resistant to environmental 
degradation than non-carcinogenic PARs. A summary of the physical properties of PARs is 
presented in Attachment 15. 

Groundwater samples collected from the Wacker property also revealed the presence of PARs. 
Non-carcinogenic PAR concentrations ranged from 0.016 mgtl to 7.89 mgt!. Although each of 
the.eight monitoring wells installed on the Wacker property contained non-carcinogenic PARs, 
only three wells were found to contain detectable levels of carcinogenic PARs. Carcinogenic 
PAH concentrations in these samples ranged form 0.037 to 3.08 mg/l. The highest 
concentrations of PARs were detected in MW-2 on the Wacker property which is located in the 
central portion of the property southwest of the location of the Olympic Pipeline. A total 
carcinogenic PAH concentration of 0.116 mg/l was detected in the LNG containment basin. 
This sample is considered indicative of current groundwater conditions on the NWNG property. 

Hydrogeology 

Extensive characterization of the Doane Lake area was conducted by Geraghty and Miller as part 
of the Doane Lake Hydrogeological Study. Although this characterization included a portion 
of the Wacker property, it did not extend to NWNG property due to the absence of construction 
details for the monitoring wells installed at the Koppers site. 

The geology of the Doane Lake area is comprised of five primary units. Although details 
regarding the thickness and/or "extent of these units on the NWNG property is currently 
unknown, it is likely that each of the five units is present to some degree beneath the NWNG 
property. A summary of each unit is provided below: 

Columbia River Basalt: The underlying unit in the Doane Lake area is comprised of Columbia 
River Basalts. The Columbia River Basalt Group is composed of multiple flows of solidified 
lava which erupted from volcanic fissures in eastern Washington. These fissures were active 
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approximately 12 to 16 million years ago. Columbia River basalts extend over much of eastern 
Washington and northern Oregon into what is now the Portland Basin~ Columbia River basalts 
were encountered at depths of 47 to 101 feet below ground surface (bgs) in the Doane Lake 
area. 

Troutdale Formation: The upper member of the Troutdale formation consisting of sandstone and· 
cemented gravels was encountered variously above the basalt formation within the Doane lake 
study area. Although the Troutdale formation serves as an important aquifer in parts of the 
Portland area, due to its discontinuous nature, Geraghty and Miller concluded that it was not of 
major importance to the Doane Lake Hydrogeological Investigation. The work plan prepared 
by CDM does not mention the T~outdale Formation. 

Catastrophic Flood Deposits: Two types of alluvial deposits are present in the Doane Lake area .. 
These include catastrophic flood deposits from glacial Lake Missoula and Lake Bonneville and 
fluvial deposits resulting from the meandering Willamette River. The ancient flood deposits . 
from' Lake Missoula and Lake Bonneville resulted in erosional scouring of the Troutdale . 
formation and the deposition of large quantities of fine grained soils comprised primarily of silts 
and clayey silt facies. Geraghty and Miller noted that the silt unit occurred at intermediate 
depths of 20 to 50 feet bgs and is thickest beneath the Wacker property. The silt unit was 
described as containing varying amounts of very fine-grained sand, moderately plastic clay and 
carbonized organic fragments. A Hydraulic conductivity for the silt unit was determined from 
slug testing conducted on MW-3I on the Wacker site and calculated as 3.22 x 10-5 cm/sec. This 
result indicates that the silt unit on the NWNG site is not highly conductive. 

Willamette River Deposits: The Willamette river deposits were described by Geraghty and 
Miller as a sand unit composed of sand and silty sand facies. The sand unit was encountered 
at shallow to intermediate depths of 8 to 25 feet bgs. The sand and silty sand facies were found 
to contain very fine to medium sized sand grains, some mica flakes and organic fragments. 
Hydraulic conductivity values calculated from slug test data obtained from the sand unit range 
from 8.36 x 10-5 to 8.59 X 10-4 cm/sec. Since the sand unit is likely the result of deposition by 
the Willamette River, it is important to note that an aerial photograph from 1936 shows a distinct 
meander which stretches from the southeast comer of the NWNG property, across much of th.e . 
Wacker property and back east tow~ds the railroad bridge. 

Fill Material: The uppermost unit present in the Doane Lake area is comprised of fill material. 
The exact depth of the fill material at the site cannot always b~ determined because the dredge 
material is similar to the natural sediments. The thickness of the fill material in the Doane Lake 
area was estimated by Geraghty and Miller as 10 to 20 feet in most places. Altho!lgh no 
lithological data is available for NWNG property, it is likely that fill material of a similar 
thickness is present at the site. Low lying areas present at the site have typically been filled in. 
This includes the low lying area in the southeast comer of the site which is the former location 
of the sedimentation basins and the former location of the lampblack disposal area in the central 
portion of the site adjacent to the Willamette River. The Wacker site has been extensively filled 
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in. The purchasers of the property from NWNG agreed to fill the site to a minimum elevation 
of 30 feet by the end of 1973 and construct industrial buildings by the end of 1978. The site 
was fl1led with dredge material from the Port of Portland and material from the adjacent rock 
quarry. Port of Portland records indicate that 695,000 cubic yards of dredge material was 

. placed on the site in 1974. Total fill was estimated at 1.5 million cubic yards. A 1974 aerial 
photo shows the Wacker property almost completely filled in. As described in other sections 
of this memo, fill material included rubble from the rock quarry located across St. Helens Road, 
dredged material from the Port of portland and spent oxide. Rubble for the demolition of the 
former GASCO facility as well as waste from the tar ponds may also have been used as fill 
material. 

Relevant cross-sections, fence diagrams and contour maps of various units found in the Doane 
Lake area is provided in Attachment 16. 

Groundwater: Two principal underground water-bearing zones are present in the study area, an 
upper alluvial aquifer in the flood and river deposits and a lower confined aquifer zone in the 
underlying Columbia River basalt. The alluvial aquifer is recharged primarily by direct 
infiltration of precipitation and discharge from the basalt aquifer. Monitoring wells indicate a 
general groundwater flow north-northeast towards the Willamette River under varying horizontal 
gradients. Deviations from the general flow direction and gradient consistently occur near the 
West Doane Lake remnant located adjacent to the Wacker property in the triangle formed by the 
Burlington Northern Railroad tracks. 

Monitoring wells on the Wacker Property indicate a water table between two and fifteen feet bgs 
with a flow direction towards the western remnant of Doane Lake. Water level fluctuations in 
these wells of five to ten feet have been observed and appear to be related to the water stage of 
the Willamette River. Surface water levels respond more quickly to recharge events than 
groundwater levels. In addition, Doane lake elevations do not respond as quickly as the 
Willamette River. Groundwater at the site is likely directly connected to the Willamette River, 
consequently shallow contamination migrating through groundwater is expected to enter the 
river. This is confirmed by the detection of contaminants in the two seepage pits excavated 
adjacent to the Willamette River and the LNG containment basin. Although the alluvial aquifer 
is unconfined, the presence of river d~posited clays may result in confined conditions in some 
locations. In addition, these clay lenses may inhibit the downward migration of contaminants, 

Groundwater in the underlying Columbia River basalt exists primarily as isolated confined 
aquifers in the permeable fracture zones between individual basalt flows. Recharge to the basalt 
aquifer is largely from direct infiltration of precipitation. Flow is expected to be to the 
northeast. Discharge to the alluvial aquifer likely takes place. 

As part of the Doane Lake Hydrogeological Investigation, numerous aquifer tests were 
conducted including slug tests, pump tests and a capture zone analysis. This information IS well 
summarized in the Geraghty and Miller report and will not be addressed in this document. 

-. 
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Exposure Path ways 

The majority of contamination resulting from operations at the former GASCa facility lies 
beneath approximately 10 feet of fill material and is in direct contact with groundwater. Based 
on borings installed on the adjacent Wacker property, an black, viscous, -oily substance is present 
on top of the water table. In addition, analysis of groundwater samples have detected the 
presence" of elevated levels of PAHs and aromatic VOCs as described above. However, 
groundwater in the vicinity of the NWNG site is not used for domestic drinking water purposes. 
The Geraghty and Miller hydrogeologic investigation describes the overall quality of 
groundwater in the West Portland business district as of naturally low quality (Brown, 1963). 
The majority of wells in the area have naturally elevated levels of calcium, magnesium and 
sodium. In addition, contamination originating from neighboring sites further impacts the 
overall quality of the shallow aquifer. 

Due to the lack of groundwater receptors and the depth of the contaminated material, human ; 
heath exposures due to groundwater ingestion or direct contact with contammated soils is., 
expected to be low. The primary human health exposure pathway is via the Willamette River. 
Contaminants entering the Willamette River from the site may impact recreational users of the 
river such as water skiers or fishermen. . 

The primary impact from the site is through environmental exposure pathways. In the early 
years of its operation, the GASCa facility discharged waste water directly to the Willamette 
River. As described previously, this waste water likely contained elevated levels of tars and 
lampblack. Following the construction of the sedimentation basins, more soluble components 
of the waste stream such as aromatic VOCs and two and three ring P AHs have likely seeped into 
the river. This seepage likely continues to occur. Periodic flooding along the river also likely 
resulted in releases to the Willamette River. Contamination entering the river likely impacts fish 
and wildlife which use the river as habitat. It should be noted that Sauvie Island, pnme 
waterfowl and bird habitat is located only a short distance downstream. 

Under future site conditions, excavation activities may result in worker exposure to 
contaminants. Workers may become exposed to contaminants during the excavation activities 
themselves or following excavation activities if contaminated soil is brought to the surface. 
Exposures to on-site groundwater may also occur under future use scenarios. Process water 
obtained from the upper aquifer could result in inhalation exposures for workers at a future 
manufacturing facility at the site. In addition, groundwater at the site could also be used to 
provide drinking water to on-site workers resulting in additional exposure. 

Regulatory History 

In 1987, a Preliminary Assessment (P A) was prepared by Ecology and Environment (E&E) for 
the EPA on the Koppers Company site .. Although the PA recommended no further action under 
the EPA pre-remedial action program, it did recommend that the site continue to b~ addressed 
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as part of the Doane Lake investigation. The P A concluded that the Koppers site has a low 
potential to cause human health problems since residual contaminants present at the Koppers site 
are unlikely to influence the local drinking water source or air qUality. However, the PA noted 
the potential for environmental damage through surface and subsurface migration of 
contaminants to the Willamette River. EPA has not conducted a PA for the Northwest Natural 
Gas site. 

A PA was also completed on the Wacker site for EPA by E&E in 1987. Although the PA 
agreed with DEQ's recommendation that a comprehensive study is needed to characterize the 
extent of contamination at the Wacker Siltronic site and North Doane Lake area, it did not 
recommend further action under the EPA's pre-remedial program due to the lack of human 
receptors. 

In November, 1988, DEQ notified Wacker that they had been identified as an owner/operator· 
with regard to the Gould Superfund site. In a March 24, 1989 response to this notification, 
Wacker claimed they had no legal responsibility to pay for any remedial action costs pertaining 
to their property. This claim was based on the premise that Wacker had no knowledge or reason 
to suspect the existence of contamination on their property. However, based on a review 
conducted by DEQ and the Department of Justice, DEQ determined that Wacker did "not appear 
to have undertaken all appropriate inquiry into the previous ownership and uses of the property 
it purchased, as necessary to satisfy the so-called "innocent landowner provision" of ORS 
466.567 (1) (b) and (2) (b) as described in ORS 466.567." . This finding was based in part on 
the observance of "bitumen" in three soil borings installed on the Wacker property in August, 
1977, and was presented in a letter from Fred Hansen dated January 22, 1990. 

In September, 1993, a DEQ strategy recommendation prepared for the NWNG site was sent to 
NWNG, Wacker, Koppers and Pacific Northern. A DEQ strategy recommendation was also 
prepared for the Wacker site. Based on a review of available information, DEQ determined 
that further action was required at both the Wacker and NWNG sites. The letter and strategy 
recommendation prepared for the NWNG site recommended characterization of the extent of soil 
and groundwater contamination caused by disposal of coal tars by Portland Gas and Coke 
Company. DEQ anticipated that the investigation would involve sampling on the Wacker 
property as well as property leased to Koppers and Pacific Northern. The strategy 
recommendation noted that although there was extensive contamination on the NWNG property, 
it did not present an immediate threat to human health. The NWNG site was also recommended 
for listing on the DEQ Confrrmed Release List (CRL) and Inventory of sites requiring further 
action. The site was given a high priority. 

The letter and strategy recommendation prepared for the Wacker site also recommended further 
action and indicated that although sampling would focus on the NWNG site, the Wacker 
·property would require sampling. DEQ noted that the majority of the contamination on the 
Wacker property resulted from the disposal of coal tars by Portland Gas and Coke Company and 
recommended that NWNG should lead the investigation and cleanup. DEQ also recommended 
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that further actions at Wacker be coordinated with NWNG and that the investigation and cleanup 
of coal tar contamination on the NWNG site should include contamination on the Wacker 
property. 

A separate letter was also sent to Koppers along with the strategy recommendation prepared for 
the NWNG site. DEQ noted that in addition to coal tars deposited by Portland Gas and Coke 
Company, a disposal pit containing creosote and pitch from Koppers' operations was present and 
required further investigation. 

RCRA Considerations 

Portland Gas and Coke Company ceased operations in 1956. All waste disposal operations 
occurred prior to that date. NWNG is not currently listed as a generator of hazardous waste. 
It does not appear that any unregulated solid waste management units have been created by 
NWNG since 1980. 

Koppers Company ceased their disposal operations in 1973 and no longer generates hazardous 
waste. A letter sent to Koppers in 1984 by the EPA stated that they have no reason to believe 
that Koppers ever stored, generated or disposed of hazardous waste on the Koppers property. 
As a result neither a Part A nor Part B permit was required by EPA. Koppers is currently 
classified as a small quantity generator of hazardous waste. No unregulated solid waste 
management units are known to have been created since 1980. 

Although Wacker is classified as a large quantity generator of hazardous waste and generates 
hazardous waste from a wastewater treatment plant, these operations are not expected to impact 
the investigation of contamination resulting from operations at the former GASCO facility. 

Investigative and/or cleanup activities may generate significant quantities of contaminated 
material. This material will be subj ect to analytical testing to determine if it meets the definition 
of a Resource Conservation and Recovery Act (RCRA) hazardous waste. If RCRA hazardous 
wastes are generated during site activities, they must be managed appropriately. 

DATA GAPS AND RECOMMENDATIONS 

Data Gaps 

Despite the presence of four monitoring wells located on the Koppers portion of the site, 
groundwater at the site has not been adequately characterized. These monitoring wells represent 
only a small portion of the 47 acre NWNG site. In addition, the construction details for these 
wells are unknown and, due to their age, likely do not conform to current standards. Although 
representatives of Koppers indicate that the monitoring wells are still viable, Geraghty and Miller 
was unable to collect groundwater samples and suggested the wells had been sealed off. 
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Groundwater seepage samples are also inadequate to characterize groundwater conditions at the 
site. 

Based on a review 'of operations and waste disposal practices at the former GAS CO facility, it 
is likely that significant subsurface soil contamination exists at the NWNG site. This is 
confirmed in part by the elevated levels of PARs and BTEX detected in soil borings installed 
on the adjacent Wacker property. However, no subsurface soil data has been collected to date 
from the NWNG site. 

During the early years of operation, wastes from the GASCO facility were routinely discharged 
to the Willamette River. In addition, contamination from the site may still be entering the river 
due to groundwater discharge. However, no surface water or sediment samples have been 
collected from the Willamette River. 

During the operation of the Portland Cok"e and Gas Company, large quantities of waste were 
generated and disposed of on,.site. Although the location of most of the disposal areas are 
known, filling operations that took place at the NWNG site and adjacent Wacker site likely 
resulted in the transfer of waste material to unknown locations. 

Summary and Recommendations 

Based on the limited data presen~ed in this memo, significant groundwater and subsurface soil 
contamination is likely present at the NWNG site. Four groundwater samples collected from 
monitoring wells located on the Koppers site detected elevated concentrations of PAHs and 
ethylbenzene above risk-based drinking water standards. In addition, water samples collected 
from two seepage pits excavated on NWNG property along the Willamette River detected the 
presence of PAHs and petroleum hydrocarbons. This indicates that contaminants from the 
NWNG site are likely entering the Willamette River. A recent water sample collected from the 
LNG containment basin detected concentrations of carcinogenic PARs, naphthalene, toluene and 
benzene above health based standards. 

Soil borings installed on the adjacent Wacker site detected the presence of a black oily viscous 
substance floating on the water table. Since it is likely that waste from the former GASCO 
facility are present on the Wacker property, similar conditions are expected to exist on the 
NWNG site. Consequently, the investigation should include an evaluation of the extent of non
aqueous phase liquid (NAPL) contamination. 

Due to the large size of the NWNG site (47 acres) and the large volume of waste generated and 
disposed of on-site by the former GASCa facility, a comprehensive remedial investigation and 
feasibility study is required for the NWNG site. A thorough background review and 
comprehensive effort to locate all waste' disposal areas should occur as an initial step in the 
overall investigation in order to' focus the sampling effort. The investigation should focus 
primarily on contaminants typically associated with oil gasification facilities such as volatile 
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aromatic hydrocarbons, petroleum hydrocarbons and PAHs. In addition, due to the presence 
of lead in groundwater above the MCL and the potential for cyanide and hydrogen sulfide 
formation during sulfur removal, the investigation should also focus on inorganic contaminants 
such as metals, cyanide and hydrogen sulfide. 

With the exception of the Koppers facility and abandoned GASCO office building, little evidence 
of the former GASCO facility exists on-site. The majority of the site has been extensively filled 
and regraded. During a 1994 site visit, no visible evidence of surface contamination was 
apparent. As a result, the investigation should focus primarily on subsurface soil and 
groundwater contamination. In addition, since wastes were routinely discharged to the 
Willamette River and since subsurface contamination may continue to impact the river, the 
investigation should include an assessment of its overall impact (past and current) on the ri~er. 

DEQ believes that the investigation should also include property owned by NWNG and leased 
to Pacific Northern and Koppers. However, since Koppers disposed of creosote and coal tar 
pitch in on-site ponds, it may be difficult to determine which contamination can be attributed to .. 
the former GASCO facility and which is a result of operations at the Koppers facility. 
Consequently, it is recommended that Koppers participate in the investigation and cleanup of 
their facility. Although Koppers Industries was founded in December, 1988, as stated in their 
response to DEQ's September 1993 letter, they are still considered liable for contamination 
caused by their predecessor Koppers Company. 

DEQ believes contamination from the former GASCO site is likely present on the Wacker 
facility, Consequently, remedial actions selected for the NWNG site may be ineffective if 
contamination present on the Wacker site is not included in the overall remediation scheme. As 
a result, DEQ also encourages NWNG to work with Wacker to resolve issues regarding 
contamination on the Wacker property. Although Wacker does not 'consider itself liable for pre
existing contamination under the innocent landowner provision (ORS 465.255 (2)(a)), DEQ has 
determined that Wacker should have reasonably known of the release at the time of purchase and 
is consequently liable for previous contamination at the Wacker site. 

Due to size of the investigation required and the length of time it may take, it is recommended 
that NWNG enter an RIfFS Agreement with DEQ as. soon as practicable. 
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Attachment 1 
(In Chronological Order) 

Date Unknown - Summary of Koppers Company, Inc. data prepared by DEQ 

Date Unknown - North Doane Lake Site History Summary prepared by DEQ 

1) 

2) 

3) 

4) 

9/77 - Preliminary and Supplemental Site Investigation Report prepared by CH2M Hill 

2/12/79 - Memo from DEQ regarding Wacker oil release 

5) 3/7/79 - Memo from Wayne Hanson, CH2M Hill regarding Wacker oil release. 

6) 2/8/80 - Memo from Fred Bromfeld, DEQ, regarding Doane Lake Study 

7) 8/2/84 - Letter from NWNG to Charles Gray, DEQ . 

. 8) 6/85 - Preliminary Report - Soil Investigation for Proposed Polysilicon plant. Prepared 
for Wacker Siltronics by CH2M Hill 

9) 6/19/85 - Memo from Fred Hansen to Governor Vic·Atiyeh regarding the history of the 
Doane Lake Industrial district. 

10) 6/24/85 - Oregonian Article regarding proposed Wacker Siltronics expansion. 

11) 8/6/86 - Memo from Neil Mullane, DEQ regarding Northern Doane Lake investigation 
strategy. 

12) 6/87 - North Doane Lake Site Characterization Work Plan prepared by Camp Dresser 
and McKee. 

13) 10/87 - Preliminary Assessment report for the Wacker Siltronics site. Prepared for EPA 
by Ecology and Environment. 

14) 10/87 - Preliminary Assessment report for the Koppers site. Prepared for EPA by 
Ecology and Environment. 

15) 7/20/88 - PRP 104(e) Response Records Compilation - Final Report, Doane Lake Area. 
Prepared for EPA by Ecology and Environment. 
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16) 3/24/89 - Letter to Fred Hansen from James H. DiSorbo, President, Wacker Siltronics 
Corporation. 

17) 6/9/89 - Memo to Fred Hansen regarding Wacker Siltronics past practices. 

18) 6/18/89 - Memo. to Fred Hansen regarding Wacker Siltronics past practices. 

19) 8/15/89 - Memo to Larry Edelman, Oregon Department of Justice, from Rick Malin, 
DEQ regarding Doane Lake. 

20) 11/6/89 - Telephone memo documenting conversation between Sarah Anderson of DEQ 
and Larry Edelman, DOJ regarding Wacker innocent landowner defence. 

21) 12/14/89 - Memo to Governor Neil Goldschmidt from Fred Hansen regarding Wacker 
legal liabilities. 

22) 1122/90 - Letter from Fred Hansen to James DiSorbo, President, Wacker Siltronics 
Corporation. 

23) 12/90 - Findings Report - Groundwater and Soil Gas Investigation. Prepared by CH2M 
Hill for Wacker Siltronics Corporation. 

23) 2/91 - Hydrogeological Investigation of Doane Lake Area - prepared by Geraghty and 
Miller 
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GASCa PLANT LAYOUT MAP 
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DOANE LAKE AREA MAP 
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Attachment 9· Groundwater and Other Aqueou. Data· Northwest Natural Gas Site (mg/I) 
(Kopper. and NWNG Data) 

Koppers Koppers Koppers Koppers NWNG Koppers NWNG NWNG NWNG 
GW-8 GW-9 GW-10 GW-11 Sump Separator Seep 1 Seep 2 LNG Basin 

(12/84) (12/84) (12/84) (12/84) (9/84) (12/84) (9/85) (9/85) (11/93) 

Volatile Organic ComE!0unds 

Benzene NA NA 8.3 
Toluene 0.02 NA NA 2.5 
Ethylbenzene 380 24 51 0.06 NA NA 0.26 

Xylene (Total) 2600 3.4 160 22 0.11 NA NA 0.62 ' ..... 

Semlvolatlle Organic ComE!0unds 

Phenol 
2.4-Dlmethylphenol 
2-Methylnaphthalene 0.3 8 14 0.14 
Acenapthene 45 3 1.2 0.03 0.02 0.3 0.016 

Acenaphthylene 0.03 0.023 0.014 

Anthracene 330 9 47 0.006 1.6 0.3 0.0047 
Benzo(a)anthracene 0.3 0.001 1.6 0.4 0.014 

Benzo (a) pyrene 2.4 0.019 

Benzo(b)fluoranthene 2.6 0.024 

Benzo(ghQperylene 0.013 

Benzo(k)fluoranthene 0.0054 

Chrysene 3 2 0.5 0.001 2.4 0.7 0.023 
Dlbenzo(ah) anthracene 0.0034 

Dibenzofuran 0.1 6 8 
Fluoranthene 110 4 3 1.8 0.007 6.4 1.4 0.031 
Fluorene 65 3 3 1.9 0.02 0.018 1.4 0.3 0.0098 

Indeno(123-cd)pyrene 0.014 

Naphthalene 48 3 2 4.2 2.24 22 0.1 1.3 
Phenanthrene 240 11 9 5.5 0.06 0.051 10 1.1 0.038 

Pyrene 88 3 2 0.01 0.007 5.1 2 0.028 

Carcinogenic PAHs 0 3 2 0.8 0 0.002 9 1.1 0.1158 
Non-Carclnogenlc PAHs 926 36.4 80 36.6 2.39 0.272 47.5 5.5 1.4415 

Total Metals 

Lead 235 22 23 47 NA NA NA NA 
Arsenic NA NA NA NA 0.005 NA NA NA NA 
Nickel NA NA NA NA 0.06 NA NA NA NA 
Zinc NA NA NA NA 0.1 NA NA NA NA 

Note: Some VOC and 2-methylnapthalene results were detected as tenatlvely Identified compounds (TICs) 
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Attachment 10 - Miscellaneous Soli Data - Northwest Natural Gas Site (mg/kg) 

Koppers Storm NWNG Contain NWNG Contain Wacker Wacker 

Basin Sed Basin Sed Basin Sed Soil Boring Soil Boring 

SS-6 SS-9 SS-1.0 B201 B202 

(9/64) (9/84) (12/84) (7/90) (7/90) 

Volatile OrganIc Compounds 

Benzene NA NA NA 29 
! ..... 

Chlorobenzene NA NA NA 1.4 0.37 

Ethybenzene NA NA NA 55 3.6 

Styrene NA NA NA 1.3 0.49 

Toluene NA NA NA 26 2.6 

Xylene NA NA NA 57 6.6 

Semivolatile Organic Compounds 

Acenapthene 150 15 90 450 120 

Acenaphthylene 15 60 170 240 

Anthracene 1350 70 430 250 

Benzo(a)anthracene 30 20 210 190 

Benzo(a)pyrene 90 210 240 

Benzo(b)fluoranthene 140 160 

Benzo(ghi)perylene 140 120 

Benzo(k)fluoranthene 120 190 

Chrysene 30 10 40 260 260 

Dibenzo(ah)anthracene 

Dibenzofuran 52 26 

Fluoranthene 140 30 140 780 760 

Fluorene 260 15 120 350 210 

Indeno(123-cd)pyrene 160 

2-Methylnaphthalene 900 330 

Naphthalene 140 920 1750 3000 640 

Phenanthrene 640 60 560 1900 1200 

Pyrene 120 35 160 690 600 

Total Carcingenlc PAHs 60 10 150 960 1220 

Total Non-carcinogenic PAHs 3020 1090 2970 9062 4698 
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Clan ... l ... 10 III 10 10 10 10 10 III 
lAO.,d 10 10 10 III III III III 10 
''''ro:ur, 10 10 10 10 10 10 10 IU 
:;'·Icnh .. ·10 '1 110 10 IU 10 IU 1111 10 
Sllvo:r DII 10 IP 10 10 10 ." 110 

!!.! !ec II."...... An.1 r" II 
.' .,,,,,.1'1' l'h"nub/Cre.Clh 

) &. "·Ullurophellol D."" Il.S 0.06 l1li lID 1.7 O.ll IIU 
2 .... S.lrlcblorllfh• nul 110 I.' 110 110 110 NO NO 110 
2.1.".S-1ouI,h orophellol ... , 256 NO 0.100 110 0.21 ".7 0.06 
2.1.".6-Tetnelolor0l'henol 0.'2' liD lID liD liD liD /to 1.0 
2.1. S,"Tel uehlurophen,,1 lID 10.0 lID 0.51 0.11 O.ll 0.55 110 

,,·Cr,,"ol 0.0" l." liD O.U NO 0.19 D.OS liD 
•• a".\ .. ·Cruol (IU) 0.006 l1li l1li 0.01 ND l1li HU 1111 

u. Ho,,·rr Pulleld". (E' T"de It,) 
''''tlou.,ehlur III III 10 10 10 10 IU 10 
2."·U IU III . 10 10 10 10.0 160.0 liP 
2 .... S·T' (SIlve.) 10 10 10 10 10 10 10 bll 

u H\le. Cui,llltucnU/rara .. lau 
UII ... 01 Cruoe 0.)100\ 0.1"'" O.OSU~ 0.91"~ O.OlOlo~ 0.1'0\ 0.05)9~ 0.0650\ 

1iiiTi".-.- Uilie.who 'peclfled. all unite ara •• 1 •• ( .. IL) • 
. ,'\1 PI'nrhr I'ulluh"t 1'''" Hntl""ol Inurl. I'rl .. r, Prlnkanl Yatn Jlelulatl", .. 

,·.,11\" I',opo.cd 11.1 .... 0.11... '. 
SIIII • Stat .. of Or"cull lI.urduuI VUle '_hlllnltlv. hlu 
SI."II Stile ul Onloll lIolel Quallt, 'cIIol"bUathe itulu 
lUI I'~ra..,ter dule,,"·d. but "'1"" Inol,II",,1 ..... "llilull .... 1I.lu. 
h\, A".Irr .. d. bllt 1I0t d.lected. 
HM NIII UIIOrll"I. 
(ota) "~purl"d""." of tw COlllpoundl. 

"\lK"',h.IIJI.J - - - - - - - - - - - -.-

tN-7. 5-11 
!40-41.S It} 

10 
O.lS 

10 
.11 
10 
JIll 
10 
10 

1111 
110 
0.25 

liD 
0.106 

1111 
1111 

10 
1111 
1111 

0.05111>'\ 

IIo:lcctlll .. 
1.1.lu 

O.OS 
".OS 
O.uS 
O.OS 
0.05 
O.OS 
O.OS 
O.OS 

1111 
IIR 
NN 
IIR 
liN 

liN 
liN 

Ip 
10 

I 

""I .. romcu 
..£!!!!'!i! 

PI'. 51111.5111/, 1'11\1 
51111. Silli 

I'P.SIIII,SIIIl,,"1i 
PP. 51111. 5111/, 1"11/ 
1> ... 51\\1.51111.1'1111 

"11• 51111.1'1111 
I'r. 51111. 1'111/ 
PlI,5\111.I',1\I 

S\I\I. Silli 
51\11. lillil 
51111. SIIIJ 
51111. 51.\! 
51\11. SlIIl 

SIlIl. 1'11\1 
51111. 1'\111 .. 
51111. P\l1I 

:. 

-.'- - - -
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Attachmllnl12· Groundwatllr Data· NorthwlIst Natural Gas Sltll (mg/I) 

(Wackllr Slltronlc Data) 

GW-l GW-2 GW~ GW~I GW-4 GW-5 GW-fJ GW-7 GW-7 

(B/B5) (BIBS) (BIBS) (10/90) (B/B5) (B/B5) (B/B5) (BIBS) (10/90) 

Volatila Organic Comeounds 

Benzene 1.1 0.1 0.39 1.2 
Toluene 

Ethylbenzene 0.41 0.35 
Xylene (Total) 1.2 0.032 0.015 0.43 

I -Semlvolatile Organic Comeounds 

Phenol 0.003 
2,4-Dlmethylphenol 0.027 

2-Methylnaphthalene 0.26 0.067 0.019 0.012 0.041 
Acenapthene 0.27 0.94 0.086 0.093 0.35 0.054 0.2 0.019 0.002 
Acenaphthylene 0.088 0.2 0.002 0.031 0.032 

Anthracene 0.039 0.63 0.002 

Benzo(a)anthracene 0.031 0.48 0.012 
Benzo(a)pyrene 0.04 0.76 0.01 

Benzo(b)fluoranthene 0.024 0.4 
Benzo(ghijperylene 0.025 0.37 
Benzo(k)fluoranthene 0.12 
Chrysene 0.036 0.65 0.015 
Dlbenzo(ah)anthracena 
Dlbenzofuran 0.077 0.075 0.004 0.024 0.003 
Fluoranthene 0.073 1.38 0.005 0.023 0.003 
Fluorene 0.095 0.44 0.013 0.022 0.053 0.012 0.035 0.003 
Indeno(123-cd)pyrene 0.02 0.3 
Naphthalene 1.9 0.6 0.77 0.35 0.058 2.1 0.005 

Phenanthrene 0.19 0.63 0.013 0.006 0.028 0.021 0.056 
Pyrena 0.081 1.43 0.004 0.014 0.01 0.01 0.011 

Carcinogenic PAHs 0.176 3.08 0 0 0 0 0 0.037 0 
Non-Carcinogenic PAHs 0.913 7.885 0.779 0.908 0.814 0.198 2.498 0.053 0.018 

NWT 003421 



Atlachmont 12· Groundwator Data· Northwost Natural Gas Silo (mg/I) 
(Wackor SlItronlc Data) 

GW-l GW-2 GW-3 GW-31 GW-4 GW-5 GW-6 GW-7 GW-7 
(8/85) (B/B5) (B/85) (10/90) (B/B5) (B/B5) (8/85) (B/B5) (10/90) 

Chlorinated Pesticides 

Alpha-BHC 0.24 0.06 
4,4'-ODT 0.28 
Endrin 0.02 

Dissolved Metals 

Lead 0.052 0.04 0.025 0.049 0.02B 0.03 0.02 
Arsenic 0.005 0.005 0.01 
Cadmium 0.003 0.002 0.001 0.003 0.002 0.002 
Chromium 0.01 O.OOB 0.005 0.009 0.006 0.008 0.004 
Copper 0.002 0.007 0.001 0.002 0.02 0.001 0.004 

Nickel 0.01 0.007 0.005 0.011 0.006 0.006 0.003 

Zinc 0.026 0.016 0.017 0.05 0.011 0.011 0.047 0.0258 

Cyanide 0.18 0.058 0.13 0.107 0.93 0.13 '0.04 0.033 0.0314 

- - - - - - - -. - - - - - - - - - - -
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AI,AC-t\ hcUT 13 

MOBILE LABORATORY ANALYTICAL TEST RESULTS 

GROUNDWATER AND SOIL GAS SAMPLES 

Elhyl- M,P- 0-
Sample Locallon Sample Collccllon Benzene Toluene Benzene. Xylene Xylene TPII 

Number Dale ("gIL) ("gIL) ("gIL) (pg/L) (pg/L) (,lg/L) 

OW-ol 10/10/90 221.00 <0.10 <0.10 < 0.10 <0.10 <0.10 

OW-02 10110190 181.00 <0.10 <0.10 
, 

< 0.10 <0.10 131.00 
..., 

OW-03 10111190 13.50 1.80 1.50 3.30 2.30 43.60 

OW-04-A(a) 10/11/90 391.00 < 0.10 68.00 23.00 22.00 406.00 

OW-04-B lOll 1190 314.00 7.10 75.00 30.00 25.00 397.00 

SO-05 (b,c) 

OW-06 10111190 59.80 4.60 196.00 4.10 13.80 651.00 

OW-01 10/11190 11,560.00 13.10 126.00 124.00 52.60 11,000.00 

OW-oS 10/11190 285.00 <0.10 129.00 33.10 32.30 369.00 

OW-09 10111190 311.00 13.10 74.40 34.20 32.40 791.00 

OW-IO 10/12/90 1,820.00 23.90 471.00 240.00 181.00 5,090.00 

OW-I I-A 10112/90 18,100.00 3,910.00 2,520.00 2,380.00 1,130.00 56,500.00 

GW-II-B 10112/90 23,300.00 5,960.00 4,680.00 4,450.00 2,000.00 89,140.00 

GW-ll-C 10112190 "18,410.00 5,590.00 4,510.00 4,372.00 2,050.00 88,240.00 

~,',O'·"M' ...... , 
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A TT A Ci-Jl-'\'E JJT 13 
(Continued) 

Elhyl- M,P- 0-
Sample Locallon Sample Collection Benzene Toluene Benzene Xylene Xylene TPII 

Number . Dale (,..g/L) (,..g/L) (,..g/L) (pg/L) (pg/L) (,..g/L) 

SG-12(c) 10112/90 500.00 58.20 279.00 237.00 70.80 1,760.00 

Sa-13(c) 10/13190 1.28 <0.01 <0.01 <0.01 <0.01 687.00 

aW-14 10112190 8.60 <0.10 <0.10 < 0.10 <0.10 74.70 c..-

OW-IS 10112190 23.20' <0.10 75.90 <0.10 21.30 1,330.00 

OW-16 10113190 12,600.00 214.00 1,680.00 . 1,180.00 738.00 21,400.00 

OW-I7-A 10113190 11,300.00 662.00 1,680.00 1,690.00 768.00 24,900.00 

OW-17-0 10113190 10,930.00 574.00 1;370.00 1,410.00 632.00 19,400.00 

OW-18 10113/90 250.00 20.40 64.20 58.50 2B.80 623.00 

OW-19 10113/90 52.40 <0.10 13.00 12.60 B.OO 14B.00 

OW-2G-A 10113190 2,920.00 80.60 1,690.00 1,230.00 673.00 16,600.00 

OW-2G-O 10113190 3,120.00 B5.60 1,720.00 1,230.00 667.00 14,500.00 

OW-21 10113190 2,510.00 349.00 37.60 . 66.60 33.00 3,140.00 

OW-22-A 10114190 <0.10 <0.10 <0.10 <0.10 < 0.10 12.10 

OW-22-0 10114190 1.00 0.70 < 0.10 < 0.10 <0.10 IB.IO 

OW-23 10114/90 335.00 <0.10 419.00 67.30 24.60 635.00 

OW-24· 10114/90 4,780.00 594.00 926.00 1,050.00 500.00 6,330.00 

OW-25-A 10115190 <0.10 <0.10 <0.10 < 0.10 < 0.\0 26.80 

OW-25-0 101lS190 3.70 <0.10 < 0.10 1.70 1.90 25.30 - - - - - - - - - - - - - - - - - - -
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A-rrAC-H K SkJr 

(Continued) 

Ethyl-
Sample location Sample Collection Benzene Toluene Benzene 

Number Date (l1g/L) (pg/L) (pg/L) 

OW-26 10115190 5,920.00 910.00 584.00 

OW-27-A 10115/90 10,300.00 627.00 1,220.00 

OW-27-8 10115/90 11,400.00 '320.00 1,340.00 

OW-28 10115190 349.00 9.70 <0.10 

OW-29 10116/90 541.00 < 0.10 263.00 

(a) The lelterl • A,· ·B,· and ·C· following the umple location number indicate duplicate analYIII. 
(b) Sample Wlltoo concentrated for Instrument calibration letting. 
(c) Oroundwater umple not collected at thillocation. 

Notel: 
OW = groundwater uplplCi SO = IOU gal umple. 
Detection L1mlll (or groundwater = 0.10 pg/Li SoU gal detection lImItI = 0.01 pglL. 
< = Analyte not detected at concentration posted. 

All gr~undwater umplCl collected at 2.S fed below ground lurface. 
AllumplCl analyzed by Hydro Oco Chem MobUo Lab, ullng modtncd EPA Method 801S . . , 

ool937/00l.wkl 

\~ 

M,P- 0-

Xylene Xylene 
(pg/L) (pg/L) 

580.00 301.00 

1,250.00 597.00 

1,430.00 656.00 

6.20 16.20 

<0.10 19.40 

- - - --
TPII 

(pg/L) 

12,040.00 

16,300.00 
( .... 

20,800.00 

328.00 

735.00 
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AITAC-rlr\~JJf LS 
QUALITY CONTROL ANALYTICAL TEST RESULTS 

Sample Ethyl- M,P-
Sample Location Analytical Collection Benzene Toluene Benzene Xylene 
Number Laboratory Date (pg/L) (J.g/L) (J.g/L) (J.g/L) 

OW-{)4-A(a) HYDRO OEO CIIEM 10/11190 391.00 <0.10 6B.00 23.00 
OW-{)4-B 10111190 384.00 7.10 7S.00 30.00 

OW-{)4 CH2M JIILL 10111190 2BO.00 9.BO BO.OO N/A 

OW-fJ7 HYDRO OEO CIIEM . 10/11190 17,560.00 13.10 126.00 124.00 

OW-fJ7 CII2M HILL 10111190 8,400.00 100.00 770.00 N/A 

OW-'17-A HYDRO OEO CHEM 10115/90 10,300.00 627.00 1,220.00 1,250.00 
GW-27-B 10115/90 11,400.00 320.00 1,340.00 1,430.00 

OW-27 •• CH2M HILL .10115190 18,000.00 280.00 1,070.00 N/A 

(a)The letter· A - follow~g the uinple locallon number IndlcatCi Odd nmple; -0- indicates a duplicate umple. 

(b)C1I2M HILL analyzed for TFH AU and was recorded In mg/L units. Thll unit wu converted to ug/L for comparison 
pUrpolCl (where 1.0 mg/L = .001 pg/L). 

NotCl: . 

0- Total 
Xylene XyienCi 
(J.g/L) (pg/L) 

22.00 45.00 
2S.00 5S.00 

N/A 70.00 

52.60 176.60 

N/A 540.00 

597.00 1.847.00 
656.00 2,086.00 

N/A 490.00 

.. Due to the concentrallon of target compounds, OW-27 was dUuted at 1:50 and then again at I: 100. Reporting limits have been adjusted accordingly. 
< = anaIytc not detected at concentrallon posted. 

All groundwater umplCl collected at 2S foct below ground .urfacc. 

CII2M HILL Lab umplCl analyzed ullng EPA Method 8015/8020. Hydro Oco Chem MOOUe Lab umplCl analyzed ullng MODIFIED EPA Method BOIS . 

. Detection L1mltl for Hydro Ow Chem groundwater umple. = 0.10 pg/L. 
N/A =.Lab did NOT ANALYZE for thll co~pound. . 

TFII(b) 
TPII OAS 

(J.g/L) (pg/L) 

406.00 (a) 
397.00 

1,300.00 

17,000.00 

19,000.00 

16,300.00 
20,800.00 

40,000.00 

- - - .. - - - -- - - - - - - -- - -
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RESIDUAL TAR PROPERTIES SUMMARY 

Collection Date: 1970 and 1971 (4 samples) 

Bulk Tar Analysis (weight percent) 

Vet Dry 

Tar 69.2 93.5 
\later 26.0 .1 
Ash 1.8 2.4 
Naphthalene 2.2 2.9 
Sulfur 0.8 1.1 

Specific Gravity wet 1.225 
dry 1. 28 

Viscosity range (cp) 28,000-67,200 

FrRction soluble in CCl4 46% 
Fraction soluble in Acetone 50% 

Bulk Tar Distilation Data 

Temperature IIC 

141 
141-170 
170-270 
270-300 
over 300 

Cumulative % 
Vaporized 

o 
.93 

10.86 
21.34 
78.66 

Acetone Soluble Fraction Distilation Data 

Temperature IIC 

145 
225-236 
236-280 
280-295 
295-310 
310-365 
over 365 

Cumulative % 
Vaporized 

16.3 
22.1 
40.2 
58.3 
66.6 
33.4 

initial boiling point 

solids and high boiling liquids 

initial boiling point 

solids and high boiling liquids 
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PAHDATA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I" 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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j 

1I, __________________________________ A_c_'_n_a_p_h_th_'_n_' _______________________________ A_c_'_n_a_pb_th __ y_l_a_n_a __________________________ An __ th __ r_a_c_'_n_'------------

Synonyms 

I 
I aaJ.cal fOnNla 

,.alcal atructura 

I 
.... •••••• r 

Ilantincation numbers: 

CAS R'ahtry 

KIOSH RTECS 

III EPA Sazardoua Waata 

Ott1/'IIJlS 

II 
DOT/UN/KA/IH:O 

SSCI 

IICI 

I STCC 

JIILacular weicht 

_lor 

I 
,aical at.atl 

Iltins point 

_.~ilina point 

t.bruhold: 

W.tar 
Air 

I'lub~lity: 
Watar 
Orsenic aolvanta 

I 

shlpplna 

, , 

art.ition coaffici,nt.s 

I'~~ Pruaura: 

mry' a 1 ... cODltant I ~toi&Dit.i.on .t. ... par.tur~ 
"laahpoint 

I
l-.ahility l1m1ta 

.any.raton ' •. ct.ora 

l,2-dlhydroac,naphthylana: 
l,.-dlhydroacanapbthalina: 
l,l-atbylananapbthalana: 
l,Z-dlbydroac.naphthyllnl 

Ko data 

Ko data 

AB1000000 

Ko data 

8200126 

~o data 

2659 

Ko d.t. 

Ko d.t. 

154.21 

C:'tho;choaob i c bi pyramid.l 
needlaa from alcohol, whita 

.a..uaa 

SoUd (n .. dl .. ) 

'6.2·C 

1.225 at O'C 
1.0242 at. 0'/4'C (b) 

Ko data 

Thraahold odor concantrat.ion 
[TOC] 1n •• tar at. room 
t-=P'ratura 

0.08 p~, rans~ 0.02-0.22 ppD 
II.Ox10 ppD 

Inaolubb 
Solubla in alcohol, mathanol, 

propanol, chloroform, benz,na, 
taluma, Ilacial acat.ic acid 

Xow - 9.6x103 , Xoc - 4.6x103 (c) 

4.47x10-3 mmRa. (d) 

Bo d.t. 

Ho data 

Ho data 

Duat. 1a moderataly fl~la (a) 

Cyclopentalda}napbthalana 

Ko data 

10 data 

208-"-11 

AB1254000 

Ho data 

Ko d.ta 

Ho data 

26'1 

Ho data 

Ko d.t.a 

154.20 

Pr1ama from athar: pl.taa 
from .lcohol 

Solid (priam/pl.t.a) 

92-93'C 

1U5-275'C 

0.119811 at 16'C/2'C 

Ko data 

110 data 

Ho data 
110 data 

3.93 III&IL .atar 
Alcohol, athar, banzana 

.; 

loIS X - 4.g7 
X~ -~.3x10 : XQc - 2.5x10 (c) 
0.029 torr (20'C) (c) 

1.45z1~-3 

Ho data 

Ho data 

Ho d.t.. 

Ko d.t. 

Anthracln: ar .. n 011: parmapb
thalana (b) 

Tatra oliva HZG (c) 
Anthraclna ci11. 

Ho dat.a 

/ 

L C4&&J 

-.; 
: .. 

I. 
::: 

" 120-12-7 (b): , 
CA 9350000 

Ho dat.a 

8200122 

Ho dat.a 

702 . -
Ho data :. 

Ko·data 

178.2 (f) 

i., 
~ 

Tablat or monoclinic priam 
.han pur' (!) 

Colorlasa with violet fluore
acanca when pur': yallow .it.h 
ar •• n fluor.acanc. whan 
impure 

Solid (tablet. or pr1 .. , ,f' 
U8'C (f) 

342'C (f) 
HO'C (b) 

1.25 at 27'/4'C 
1.283 at. 25"/4'C (b) 

Waak .r ..... t.lc odor 

Ho data 

Ko data 
lIo dat.a 

Virt.ually In,olubl. 1n •• t.ar (f; 
8anz.n., c.rbon diaulph1de, 

carbon tetrachlorida, chloro· 
form, .ther, .thenol, m.thAnol 
talu .... (!) 

Ac.ton. (b) 

~:: ~OY.=x1o~; XQM - 2.8x104 ec) 
1 m= at. 14S"C (f) . 
1.7x10-5 torr at. Z5'C (c) 

1.6%10-5 (e) 

540'C 
1004'F (a) 

250'F 

Ho data 

Ko dat.a 
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, .. leal .~ructur. 

' ....... rl 
i 

anti!ieation numbars:' 

-:.'.s llo&ht.ry 

!(IOS~ RTlCS 

EPA Bazardoua Wa.ta 

)Of/UH/KA/lHOO ahipplna 

ACI 

S-:-CC 

Holacular wai,ht 

Calor 

I'h"al.cal at.at.a 

M.ltin, polnt. 

Bo11111& point. 

Den. it." 

Odor 

Odor thraahold: 

Watar 
Air 

Solubility: 

Wat.ar 
. Or,anic aolv.nta 

Partit.lon co.!ficianta 

Vapor pra.aura: 

Henry' a 1_ conatant 

Aut.oisnit.ion t.-parat.ura 

Flaahpoint 

Fl~ilit." ~t.a 

Convara10n fact.ora 

Benz(a)anthracana 
1.2-haosanthracana: hanzoCh)
pb.a&Dthrana: 2,3-banzophanan
th%.aa: t.at.raphana Cd) 

BA (a) 

10 data 

L D6 B66 J 

.56-5.5-3 

CV 9275000 (a) 

UOU 

80012.3 

110 dat.a 

4003 

110 data 

No dat.a 

228.29 (h) 

Plata. with ,.allow-blua fluor
a.canca (racryst.allizad from 
,lacial acatic acid or athana) (b) 

Solid (plat. .. ) 

158-15"C (h) 
162'C (h) 

400'C (I) 
435'C sublimas (i) 

1.274 (20'C) 

No dat.a 

Virt.uall,. insolubla ('-14 PIlL) (f) 
Sli,ht.1,. solubla in acatic acid 

and hot ath....,l; solubla in 
acatona and diathyl athar; 
vary soluble in benz .... u:) 

ICow - 4.1%105• Xec - 2%105 
(e) 

2.2%10-8 torr (20'C) 

lx10-6 

110 dat.a 

110 data 

110 data 

110 dat.a 

Benzo(a)pyrena 

Banzolda!lchry.ana: 3.4-banzopyrana. 
3.4-hanzpyran.: hanz(a]pyran.: BP; 
Bla]P (b) 

No data 

L D6 B6666 2AB TJ 

8200129 

No dat.a 

2554 

110 data 

110 dat.a 

252.3 (f) 

Pala ,..llow; fluora.ca. (f) 
,.allow-,raan in ult.raviolat 
li&ht (1) 

Plat.a. or naadla. (i) 
(racry.t..llizad from 
hanzana/li,roin) 

179-17t.3-C (1) 

310-312'C (at. ~ B,) (1) 
495'C (at ~ e,) (J) • 

1.351 

Unknown 

No d.ta 
fio data 

• ·3.8~10-' IlL (c) 
Sparinal,. solubla in 

athanol and _thanol: 
aolubla in benz ..... 
toluen •• xylen.; and .thar (f) 

tow - 1 • .55x10' (c; 
101 k - ',2' 
koc _~.5x10 (c) 

5.6x10-' .. BI (c) 

~.'x10-7 at.-a'/mal (c) 

~ 

Unlmown 

Uni:i-n' ". 

I 
Banzo(b)!luoranthana 

3.4-BanzCa)acaphananthrylan 
2,3-banzfluoranthan.: 3,4 
banz!luoranthana; 2,3-banzo
fluoranthana; 3,4-banro!luor
anthan.; banzoca)fluoranl" 
B(bl! (bl 

No dat.a 

C20HU (bl 

I 
~ I 

L C 6.5 IC666 l:A TJ 

20.5-99-2 (bl I 
CU 1400000 (c) 

110 dat.a I 110 dat. .. 

110 dat.a 

4035 I 110 dat.a 

110 dat.a 

I 
2.52.3 (tl 

'I Colorla.a naadlaa (t) 
lIaadla. r.cryat.alllz~d fr 

banzena (hI 

Solid (naadlaal.(hl 

168.3·C (f) 

110 data 

No data 

110 dat .. 

, 
/ 

110 dat.a I 
110 dat.a 

! •• ' ~ ..... -:.1 • 
.' .: '.;"~ •. '. I 

14 p,/L (c) 

I 
I 
I 
I 

Virt.ually in.olubla in wat.ar 
. Sli,htly .olubl. in banzena • 

ao.tona (t) I 
. t.'· H ~ 

.. ": I .... . •• ,.~ 

Xo. - .1.1%10'; Xec - .5 • .5x105 

.•••. ! '~'., No data .~. :' .:1 
': . 1 ppa - 10.'2 -S/.' (1) 
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I 

Trad. aam.a 

lomical formula 

~-=ical .tructur. 

I 
I '''····r 

ont.ificat.ion nwnben: 

:::AS RaSh t.ry 

I IIOSH RlEeS 

:PA Hazardoua Wast.a 

'lEtVTADS 

IlOTlUli/HAIIM:O ahippln& 

IISOB 

I
· dcal ·at.at.a 

Una poltlt 

,111tlS pottlt. 

I dt.y . 

r . 
i: 

r tlu:aabold: 

I ·tar: 
.l.r 

" 
101~llity: 

I t'lti~ coatticl.nt. 

~r pr ... ura:· 

t ry'. la. conatant. 

ol,nit.ioa t~rat.ura 

ahpoint. 

t .-.l>il1ty l.Uo1t. 

• . araloD facton 

I 

a,'-~.a%fluor&DthaDa; a,'-~anzo
.. f~ ... thana: 11,12-~anzofluor
.. th.ua: 2,3,l,8-~lnapbthyl.Da: 
4!baD.o(~jk)!luorana (~) 

No dat.a 

110 dat.a 

207-08-9 (b) 

DF 63S0000 (a) 

No dat.a 

110 dat.a 

No dat.a 

No data 

No dat.a 

No dat.a 

252.3 (t) 

Pale yallow needle. (t) 

SoUd (naedle.) 

215.7·C (!) 

·UO·C Ct, 

110 data 

110 dat.a 

Bo data 
Bo dat.a 

Virtually inaolubla (t) 

Solubla in ban.ana. acet.ic 
acid, athanol (f) 

~ow - 1.15xl0-': ~ow - 5.~xl05 (e) 

5%10-7 (20'C) torr (c) 

3.87x10-5 (c) 

.'? data 

Bo data 

110 data 

.0 dat.a 

Banzo(shi)pa 

l,12-~aDzoparylana (d) 

110 dat.a 

No dat.a 

191-24-2 (d) 

D1 UOOSOO (a) 

'No dat.a 

8200129 

. No data 

No dat.a 

No dat.a 

No data 

276.34 (h) 

No dat.a 

No data 

273'C (h) 

W'C (e) 

110 dat.a 

110 dat.a 

Ko dat.a 
110 data 

2.6x10-4 IlL %S'C (e) 

Ko dat.a 

n. 

~ow - 3.2%106: ~oc - 1.6x106 (c) 

1.03x10-10 (25'C) torr (c) 

1.44x10-7 (c) 

110 dat.a 

110 data 

110 dat.. 

110 data 

Clu:ya.n. . 

l,2-Banzophanaathrena: ~anzo(a)
phananthren.: l,2-~aaapb ...... -
thr.na: benz(a)ph.n8Dt.hzaoa' 
l,2,5,6-di~.nzonapbthal.n. ' 

Not applicable (~) 

C1eB12 (~) 

.~/ 

No dat.a 

218-01-' (b) 

GC 0700000 Ca) 

U050 (a) 

110 dat.a 

110 'data 

2810 

110 dat.a 

110 dat.a 

228.3 (f) 

Colorle •• with blua fluora
.cenca; othorbomblc blpyram
idal plat... (racry.t.allizad 
from ~an •• Da) (f) 

Rad wit.h blue fluora.canca 
(racryst.aLli •• d from banzana 
or acaUc acid) (b) 

Solid Cplat.aa) (b) 

255-256'C C~) 

448'C (C) 

1.214 (S) 

No data 

No data 
No data 

Virt.ually inaolubla in wat.ar 
(1.5-2.2 PilL) (f) 

Sll&htly aoLuble ln acat.oDa, 
carbon diaulpbide, diet.hyl 
athar, a~anol (1 1/1300 al 
athanol)', Ilecial ac.Uc acld 
t.oluana 10.24 part.a/l00 parta 
at. 1e'C 1 1/480 .l at. 20'C: 
5% at. 100-C), bot. xylane. 
Soluble in banzena. (t) 

Hodarat.aly aolubla in bollinl 
banzana (a) 

~ow - 4.1x10': ~oc - 2%105 (c) 

6.3xl0-9 mDBl (25'C) (e) 

1.05xl0-' (c) 

No dat.a 

110 dat.a 

'110 dat.a 

No dat.a 
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t: •• 

" 

,nen,.. 

•..• 1. 

.d. II .... , 

e&l.cal formula 

:._lcal., atruct.ura ' 

.,;..1 I'·, 

..•.. 
!. .. w •••• r 

, 
dect.lflcat.lon numbar.: 

IIIOSS Rn:cS , 

EPA Sazardous Waste 

: OIlMITADS" 

POT/U\l/KAlIK:O shlppln, 

asDB 

~I , 

STCC· 

",locular .al,ht 

color 

'1yalcal at.at.a 

.. alni polnt 

,11.1." polnt. 

lendt.y 

odor 

:!or thraahold: 

Watar 
... lr 

.. -.Lub1l1t.,,:· 

'>Iat.er 

Or,enlc aolvant.a 

lart.lt.lon coafflclant.. 

Vapor pra.aura~ 

B<nr'1'. 1_ const.ant. 

na.hpoint 

Fl.amabl1lt.y limit.a 

Convec.lon 'actor. 

·Wg..+j.t.tn.p,·i· ·w.i&.i~"."&"'w_1I:.o.~ •. 

1..2.'.6-Dlbenz(a.h)anthracona (d) 
nLb.aao(a.h)anthracane. DB(a,h)A: 

•• !)SA: l,2:4,6-dlbonz(a,h)anthracena: 
, l,1:',6-dlbanz(a)anthrac.na (b) 

Ko dat.a 

.L G6 11666J 

:13:70-3 (b) 

BlI 262S000 (0) 

U063 

110 dat.a' 

110 dat.a 

:1097 

110 dat.a 

110 dat.a 

27&.3:1 (h) 

Colod .. a (f) 
llat.. (racryat.alllzed from 

ao.t.oa.) l.aflat.. (recrya
t.allbad from acet.lc acld) (b)· 

Solid (plat.ea or laafleta) (b) 

2&2'C (h) 

269-2io'c 

1.282 

110 dat.a 

Jlo data 
Jlo dat.a 

O.S ",/L (f) 

Sll,htl,. solubla ln othyl 
aLcohoL: solublo in acatona, 
acatlc acid, honzena, tolua.,a 
and xylene (b) 

1z10-10 ~& at 20'C (0) 

'.3z10-8 (c) 

Jlo dat.a 

Ho data 

No det.a 

No dat.a 

.... ,.: 

l,2-(l,8-Kaphthyl.ana)benzeno; 
l,2-bonzacenapbthene: 1,2-
(l,8-naphtha1enedlyl)benzone: 
benzo(jk)fluorana 

Ko dat.a 

L CiS66 lA Pl 

206-44-0 

LL40ZS000 

U120 

8Z00136 

Ko data 

:1486 

Ko dat.a 

110 dat.a 

Fluoranthene 

ZOZ.26 

Colorad needle.: pale yellow 
needlea or plate. from 
alcohol 

SoLid (needla. or pLat. •• ) 

111'C 

37:1'C 

1.ZS2 at. 0'C/4'C 

110 dat.a 

Jlo dat.a 
110 data 

In aaa .atar at 22'C 

Alcohol, athar, hen.ena .. 
aceUc acid 

.; 

,'.' • 0\ 
los EOIf 4.'04 Ego - 3.8x10 0\ 
Eow - 1.9%10 : ~c - 3.8xl0 

0.01 ~ e2~~C) ,,,', 
S.OxlO-o torr (ZS'C) (c) 

'.Sz10-~ (c) 

110 data 

Ho data 

No da~a 

Ko clata 

(c) . 

I 
Fluorono 

~-BlphonYlono .othane: 
phenylen_othana: ,2,2-_tb
ylena blphanyl (b) 

2,3-benzldana (f) 

No dat.a 

110 dat.a 

86-73-' (b) 

LlS670000 

110 dat.a 

110 dat.a 

110 data 

Zl" 

No data 

No dat.a 

Fluorena . 

I 
I 
I 
I 
I 
I 
I 

Solid (leaflet.:·or·~l~a.;1 
cryatalline pl.t.ea) (f) 

116-1l7'C (f) 

/ 
2'S'C (f) ') 

1.203 at. 0'C/4'C 

110 data 

0' Ko data .!' 
,. Ko dat.a 

I 
I 

~ .:~~~ In.oluble ln .ater I 
, , . n.68-1.98 ms/L) (f) .. 

Acet.lc ecid. acatone, banzane, 
carbon dlaulpblda, carl 
t.etracblorlda,.dlatb"L er 

. athanol, pyrimldln.,.o 10 
toluana (f) 

.. ~',:E"':. ~~~.~~~O:::.~c "="'.:~ZI3 
t'': ' ••• __ 

10 .. at i4"C ef) 
,.1z10-4 torr (c) ..... ···- ' 

',.dO-:I (c) 

I Jlo data 

Ko data 

110 dat.a I Ko dat.a 

I 
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I 
I 

1-----------------------------------
I ynon)'IU 

I ~.d. n ..... 

~n .. ic.l formula 

IIIhemtca1 st.ructur. 

I ....... r 
-iontttieat.ion numbor.: 

III CAS Ro,i.t.ry 

KIOS8 RIECS 

EPA Uasardoua H •• t. I CH1ITADS 

I 
DOT/UII/IIAIIK:O ablppin& 

BSOa 

HCI 

STCC 

Indono(1.2.3-cd)pYrono 

IP; ~-phonylonlpyrlne; 
1.10-(~-phoDJ1on.)pyrono: 
1.lD-(1.2-phonylono)pyrono: 
%.3-~-phony1ono pyrono (b) 

IDdClopyrCl. 

110 data 

110 data 

193-39-5 (b) 

m:: 9300000 

U137 

110 dat.a 

110 data 

5101 

liD dat.a 

110 data 

Phonanthrono Pyrono 

Phlnanthrene; Phlnantrin (b) Blnzo(dlr)phlnanthronl; 6-pyrlnl (1 

'. 
110 data 110 dat.a 

CU B10 (b) 

,$ 
110 d.t.. Hei d.t.a 

85-01-8 (b) 129-00-00 (b) 

SF1. ~.ooo 110 d.t. 

Ho data Ho dot. 

8200140 Ho d.t.. 

110 data 110 d.t.a 

2166 4023 

liD d.t.a Ho d.t.. 

liD dat.a Ho d.La 

I s - Ch.=ical Abat.ract.s Sorvicos; HIOS8 - Hational Inst.itut.1 for Occupat.ional Sarot.y and Health; RIECS - RI,ist.ry at Toxtc ECCocts or Ch ... ical 
,.t.ancol; EPA· !nviron=lntol Prot.octlon Asoncy; OSH/TADS - Oil and Bazardous Hatorlals/T.chnical Aslt.t.anc. Data Syat.-=; DOT/UH/IIA/lMOO -

,.par~.nt. at Tr~lport..tlon/Unit.od Katlonl/Horth Am.ric./lntlrn.tional Har1tlmo DanSlrouo Good. Codo: BSOB - Soz.rdoul Substanc. Dot. Bank; HCI 
. t.ion.l Cancor lnotltut.; and STCC - St.andord Iranoport Com=odlty Codo. 

I ) All lntor=at.ton obtainod trom BSDa 1988 .xcopt whoro notod. 
) IARe 1983 
) Colhhon ot. .1. 19" .. 

j) Ellor 1984 
) Sax and to.,l. 1989 I' Weast. et a1. 1900 

I 
I 
I 
I 
I 
I 
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.... I.. _. 

.. : ~ .. .. ' 
; .. 

• rr·' 
~. I.. • 

l'bydcal .t.at.a 

Molt.1nl point. 

1I0ilini point. 

D.ndt.y. 

lcIor 

lcIor thr •• hold: 
I 

W.t..r 
oUr 

Solubilit.y: 

Wat..r 

Orl&oic .olv.nt.. 

'art.it.lon co~ftic1.nt.a 

"lapar pr.aaur.: 

i.nry·s law conat.ant. 

naahpoint. 

Flammability limit.. 

Conv.r.ion tact.or. 

276.3 (t) 

IalLDw.plat. •• or n.edl •• 
abGwiD& a ,r •• niah-y.llow 
!l_r •• c~c. (f) . 

Solld (plat. •• or n •• dl •• ) (f) 

163.'·C (f) 

530·C 

110 dat.a 

110 data 

110 dat.' 
110 dat.' 

In.oluble In v.t.er (t). 

Soluble in or,anlc·.olv.nt.. (t) 

loa X 6.58~ 6 
Xow -~.2xlO ; Xoc - 1.6xl0 (c) 

_10-10 t.orr (20·C).(c) 

6.95xl0- 11 (e) 

110 dat.a 

110 data 

110 data 

No d.ta. 

c.) All lnformat.ion obt..in.d from asOB 19111 .xcept. wh.r. not.d. 
Cb) W.e.t .t. .1. 19811 
Ce) Hab.y .t. a1. 1982 
(.!) EPA 19117a 
(~) ITII 1982 
C!) IJJIC 1983 
(.I) Sax and L_ia 1989 
(b) Eller 19114· 
U) We,.t. 1987 
(j) Aldrlch 19116 
(~) Windholz 19113 
(~) V.r.cbu.r.n 1983 

l'h.nanthr.n. 

1711.2 (f) 

Honoclinic plat... (r.cryat..l
lized from .thanol) colorl •••• 
ahiniD& cry.t.al.; l •• fl.t.. (t) 

100·C (f) 

3~0·C (f) 

0.900 .t. 4·C 

',int. ,raaat.ic odor 

110 d,t., 
110 d,t., 

Virt.ually lnsolubl. ln vatar 
(1-1.6 maiL) (f) . 

Solubla ,1aclal acat.ic acid; 
1 I dissolv.. in the 
followlD& vol ........ : 2 .. 1 
benzan •• 1 .. 1 carbon disul
paid •• 2.4 .. 1 carbon t.atra
chlorid •• 3.3 .. 1 anhydrous 
dl.thyl .t.her. 60 .. 1 cold 
.thanol. 25 nl ab.olut.e 
.thanl. 10 .. 1 bailin, '51 
.thanol. and 2.~ .1 t.olu.o. (t) 

4.57 . 
Xow - 2.8x10 4; ~oc - 1.4 x10 4 (c) 

'.6x10-4 t.orr (25·C) (c) 

2.26xlO-4 (c) 

1H·C 

110 dat.a 

110 data 

I 
I 

Pyren • 

202 •. 3 (!) 

ral. yallow plat. •• (r.cry.t.al
lizad fram t.oluene) 8000-
cllnic priamat.ic t.abl.t..I) 
a ali,ht. blue fluor •• can , 
cryst..llized froca .thano 
.ubl1aat.lon) (f) 

Colorie .. so11d 

I 156·C 
153-155·C 
15'·C (k) 

3'3·C (b) 

I 404·C (1:) 

1.271 at. 23·C 
Boilln, palnt. 393·C 

110 dat.a I 
110 dat.. 
110 dat.a 

I 
Virt.ually inaolbul. in v.t..r 

(12'3-1&5,.,/L) (t) 

Soluble ln benzan.. c.rbonl
.ulphid •• di.thyl .thar. 
.thanol. pet.rob ...... th.r 
t.oluene. r.c. t.one (t) 

Alcohol 

I 
Oct.anol/wat.·t: loa Xow - 41 
Xow - 1.0xlO ; Xoc - 3.lxl (. 

2.5xl0-6 t.orr at. 25·C (c) 

5.1xl0-6 (c) 

110 dat.a I 
110 d.t.. 

No dat.. ,. 
, .... 

No d.t.a 'ji . .... I 
.. . t , .. 

~ t ; I 
/. 
I 

I 
·1 
I 
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ATTACHl\1ENT 16 

FENCE DIAGRAMS AND LITHOLOGICAL MAPS 
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JAN 1'3 ''35 05: 10Pf'1 f1"'i~GH3 ENGli'iEERlf-i~ 

NORTHWEST NATURAL GAS COMPANY 
OffiCE CORRESPONDENCE 

I Date: December 8, 1994 
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To: Memo to Gasco File 

Fl'Om: 

&lIject: 

S.K. Hart 

City or Portland - Water Policy - Water Sources 

Re: Telephone Conversation with JetJGolden, Assistant to Commissioner Mike Lindberg, 
concerning the city ofPortland plans for future water supply sources 

I asked Mr. Golden what. the city of Portland is planning lor future water supplies. 

Mr. Golden stated that the city is in phase two of their studies. Phase one listed potential water 
supply sources. Phase two has limited their preferred options to: 

~ Third Bun Run Reservoir 
~ River Water 
~ Aquifer Storage and Recovery 

New groundwater wells are not being considered. 

S.K. Hart 

NWT 003450 
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APPENDIXD 
Example Boring Log and Monitoring Well Log 

HAHN AND ASSOCIATES, INC. 
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HAHN & ASSOCIATES, INC' j 
434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

PROJECT: 

PROJECT#: 

E-< 00 
Z fil ~,..... ~CI.l r::l~ 0 
~...::I ...:Jfil 

~ 
<,..... P e 

z-
~~ 

. p.. e 008; oE5 me.. fil'" .... 
~8 ~:::t: o~ Eo< 

~o UJZ 
E2 ~~ 

~ ...:J 

I 

I 

I 
I 

I 

I 

I 

Updated: 1115/95 REB 

SOIL BORING NUMBER 

HAl LOGGER: DRILL DRILL 

SAMPLING METHOD: START FINISH 

DRILLING METHOD: Time: Time: 

EQUIPMENT TYPE 

DRILLER: Date: Date: 
DRILLING CONTRACTOR: 

,..... p:: BORING DIAMETER: .. 
~ 

,..... 
~ CD .. 

~ 
CD ~ <-- CASING DIAMETER: 

~~ ~ s: ~~ ~d 
~ 

SURFACE ELEVATION: 0 men 0", S ~oo ~ 0 E-<P TOP OF CASING ELEVATION: 
0 fil fil 0 00'" 

e ~ 0 ~ 
0 SOIL DESCRIPl'ION 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l(] 

11 

12 

13 

14 

If 

16 

17 

18 

19 

20 

Page lof2 File: Boring Log Templatel 
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HAHN & ASSOCIATES, INC J 

434 NW Sixth Avenue 

Portland, Oregon 

(503) 796-0717 

PROJECT: 

PROJECT#: 

~ 00 Z ril ~,..... r.::l m ~~ Co) 
<,..... ::> S =S...:l ...:l~ 

~ p.. s 002: z- ~~ 
o~ ~~ 

OOCJ. ril'-' 
~3- ~::c QPz;:l 

UJ~ E-< 
~Cl 

fIl ~~ P=l 
< ...:l 

I 

I 

I 

I 

I 

I 

Updated: 1115/95 REB 

SOIL BORING NUMBER 

HAILOGGER: DRILL DRILL 

SAMPLING METHOD: START FINISH 

DRILLING METHOD: Time: Time: 

EQUIPMENT TYPE 

DRILLER: Date: Date: 
DRILLING CONTRACTOR: 

,..... ~ BORING DIAMETER: .... 
~ 

'Z r.::l QJ 

~ 
QJ 

~ <,...... CASING DIAMETER: ~ 

~d g:~ 
'-' 

~~ ~ 
SURFACE ELEVATION: Q 

00'UJ 0,-, Z 
::t Co) 0 E-<::> TOP OF CASING ELEVATION: 
0 ril ril 0 00.'-' 

e ~ Q ~ 
~ SOIL DESCRIPrION 

21 

22 

23 

24 

25 

26 

27 
I 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

I 
I 40 

Page 2 of2 File: Boririg Log Template1 
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KEY TO BORING LOGS 

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

COURSE 
GRAINED 

SOILS 

More Than 
Halfis 

Larger Than 
#200 Sieve 

MAJOR DIVISIONS 

GRAVELS Clean Gravels 

More Than Half the 
Course Fraction is 

Larger Than 

With Little or 
No Fines 

No.4 Sieve Size Gravels With Over 

SANDS 

More Than Half the 

12% Fines 

Clean Sands 
With Little or 

No Fines 

GROUP SYMBOLS TYPICAL NAMES 

GW Well Graded Gravels, Gravel-Sand Mixtures 

GP Poorly Graded Gravels, Gravel-Sand Mixtures 

GM Silty Gravels, Poorly Graded Gravel-Sand-Silt Mixtures 

GC Clayey Gravels, Poorly Graded Gravel-Sand-Clay Mixtures 

SW L::: if}f tlWell Graded Sands, Gravelly Sands 

SP Poorly Graded Sands, Gravelly Sands 

Course Fraction is I-------+----~~~;;;,;,;;;;~--------------------_I 
Smaller Than 

No.4 Sieve Size Sands With 
Over 12% Fines 

FINE 
GRAINED 

SOILS 

More Than 
HaIfis 

Smaller Than 
#200 Sieve 

SILTS AND CLAYS 

Liquid Limit Less Than 50% 

SILTS AND CLAYS 

Liquid Limit Greater Than 50% 

HIGHLY ORGANIC SOILS 

LEGEND FOR BORING LOGS 

Updated: 1115/95 
File: Boring Log Key 

SM 

SC 

ML 

CL 

OL 

MH 

CR 

OR 

Pt 

Sands, Poorly Graded Sand-Silt Mixtures 

Inn,..,."ni .. Silts and Very Fine Sands, Rock Flour, Silty or 
Fine Sands, or Clayey Silts with Slight Plasticity 

Inn .... ani .. Clays of Low to Medium Plasticity, Gravelly Clays, 
Silty Clays, Lean Clays 

II O~ani~ Clays and Organic Silty Clays of Low Plasticity 

Inorganic Silts, Micaceous or Diatomacious Fine Sandy or 
Silty Soils, Elastic Silts 

Organic Clays of Medium to High Plasticity, Organic Silts 

Peat and Other Highly Organic Soils 

ABBREVIATIONS 

NA Not Applicable 

ND Not Detected Above Detection Limit 

NS Not Sampled 

PCBs Polychlorinated Biphenyls 

ppm Parts Per Million 

SPT Standard Penetration Test 

Measured Static Water Level in Well 

Estimated Water Level During Drilling 

HAHN AND ASSOCIATES. INC. 
Project #2708 

NWT 003454 
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HAHN & ASSOC,IATES, INC. \ 
434 NW Sixth Avenue -. MONITORING WELL NUMBER MW-l 
.Portland, Oregon OWRD# 70144 

~(5~IO~3~)~79~6~-O~7~17 ____________ ~I~HM~.L~.~.~'~~~IG==ER .. ~·. _______ ~Ro~~r'B~ro~wn ________________ ~ DroLL DroLL 

PROJECT: lS~!-_ING METHOD: 3-inch OD Split Spoon START FINISH 

~ln~RIL~I~J~IN~G. ME~~~~rl·tl~I.J.v:~~6~1:.=./4~.-~.i_n.~I,."h~}~D~Hol1~o\VS~~:..:::. A~uger~--lTime: Time: 

1~1clL, ••• ~NT TYPE Mobile Model B-59 555 918 

~~~~ ______________ -+ln~Rrr~~.~T,R~R __________ ~~~ob~R'~unilil,~.~o~'~'~~f~~ ______________ ~Date: 
InRTT.T,n:-lG CONTRACTOR: Geo-Tech Explo:. .. ~.u.... 3-Aug-94 3-Aug-94 

Date: 
'PROJECT: 

Z 
ril 0 .. - 0 E-tCIJ rilll::: <--..Jo .... ..Jr£) ril p.. e 

.,5--_ e 
::s g. 

z __ I~ IILH~UH.J.N~I(~.iD~IAME~~TE!:::R~: __ --=1~O--in~"h ______ -I 
QI ><.... t-
~ P:: J! -< __ CASING DIAMETER: 2-inch ID 

td~~~li~~~'~~ACEE~~ION:~.~et~L 
00 -; ?;5 '-' t ~ e ITOP OF CA~TNG ELEVATION: 1259.41 Feet MSL 

..J~- p..(I:l :::E 
en g. 

Pil~~ oog. QI~ 

~~ - ~E-
Il::: cn 

~E-tw E-< ,op::) ClJo OOz ril tUO Z ..Jp.. 
0 :r: 
0 

0,... ~ e ~ ~ 

..!. 

l M1-01 I 610 6.1 

-3 

-2 

-1 

Q.17. 32. 100 
u i ~ M1-02 616 6.' 

S 

5~'70 1 

3.8 32 80 

50/6" 0 2 

~D .50/~· 100 l\g-03 _ 62,! 10.1 

3 
NS 630 30 0 

50/2" j> 4 

M1-04 I 635 0.056 150/5" 50 
5 -I-- t) 21 100 

r--)) M1-05 645 12.8 0.069 40 100 6 

~"? 31 0 

I=: t 7 

~rl'll :t--M_I-06---;-7_00-;----;-_N_D--:-5_0/6"-;--5--i0~8 
~~: ii 

SOIL DESCRIPTION 

Ground surface 

t'sP.. J: Dry paint residue and container debris at surface. 3-inches 
ofloose sand fill below paint. 

UM 

Silty Sandy GRAVEL with Clay - reddish-brown, dry, very 
dense, well graded, non-cemented, rounded pebbles and 
cobbles, matrix is stiff and slightly plastic. 

No recovery, rock in sampler. 

Silty Sandy GRAVEL with Clay - as above, brown, 
moist 

Silty Sandy GRAVEL with Clay - as above. 

~; •• ~:I------+----t----+---~----4 
~i.:~ MI-07 710 18 ND 18 100 I 10 ~ GM 

~~. '.~ 50/6" 50 11 

Silty Sandy GRAVEL - as above, wet, matrix is loose and 
non-plastic 

~~:II 
~ 
f-

i== .. i NS 720 

I = ... :: 

Updated: 1115/95 REBIHPF 
File: 2709 Boring Log Exmpl 

I 

1 50/2" 
, 

12 

0 13 'Y 

14 ~ 
15 

No recovery 

~ 

Page lof2 
HAHN AND ASSOCIATES, INC. 
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IHAHN &ASSOc!TATR~. INC. 
\ 

1434 NW Sixth Avenue 
IPortland, Oregon 

1(503) 796-0717 

IpRo,,~~ . 

IPRO.TECT: 

Z 
~ 0 

* - C) 
E-<tf.l ~~ < ...... ~Q...:l ...:l~ ~ 

~O- o..~ ::E 0.. e 
~~ES 00 c. 

~~ - S]E-E::E-<",," E-' 
~~ ooz ~ 
0 tI: 
Q 

I,'""""",, M1-08 730 10 
.::: 

~ ii'", r •. ," : 

r •. 
:~ ..• r -

ri . 
~. ,. 

lr 
M1·09 740 24 

~ 
~ .. 
~ 
~ 
~ 

Ii,:::.".: 0# M1·10 748 18.9 

I 

I 

I 

I 
I I 

I 

Updated: 1115/95 REBIHPF 
File: 2708 Boring Log Exmpl 

13 ...... _ e 
::s c:lo 
til c:lo <U __ 

~ til 
,.Q~ 
~C) 

...:lo.. 

ND 

ND 

ND 

MONITORING WELL NUMBER MW-l 
OWRD# 70144 

HAl LOGGRR· 

~~ING METHOD: 

mm .T.JNG _Ml!;T.ti~jJ: 

~&& ~.~:IT TYPE 

nRTT.T,RR 

InRTT .T.JNG l;uNTRACTOR: 

~ 
...... ...... .. 

~ <U .. 
<U ..sl 
~ < fii 

~~ ~d I~ ~ C) tI: oofii ~ 
00 

~ C) ~ e 
c ~ ~ I~ e ~ 0 

50/2" 75 
16 GM 

17 

20 100 18 
50/5" 50 

19 

20 
50/6' 100 

I 21 

-~~ 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

I 34 

35 

Roger Brown DRILL DRILL 

3-inch OD_Split Spoon START FINISH 

6 114-inch ID Hollow Stem Auger Time: Time: 

Mobile Model B-59 555 918 

Bob Roberts Date: Date: 

Geo-Tech ~~t"U' '''"'VU,," 3-Aug-94 3-Aug-94 

IjjlJ~u DIAMETER: lO-inch 

CASING DI.t\METE~: 2-inch ill 

ISURFACE ELEVATION: 1256.8 Feet MSL 

ITOP OF CASING ELEVATION: 12fiQ 4.1 Feet MSL 

SOIL DESCRIPTION 

Silty Sandy GRAVEL - as above 

Silty Sandy GRAVEL - as above 

BOrinf tenninated at 20.0 feet bgs 
Samp ed to 20.5 feet 
Monitoring Well installed to 20.0 feet bgs 

Materials: 
15 feet 2·inch diameter, 0.010-inch PVC slotted screen 
10 feet 2-inch diameter PVC blank casing 
10 50# bags 20/40 sand 
2 50# bags bentonite chips 
lend cap 
1 locking cap 
above-grade steel monument 
3 guard posts 

Well depth is 22.4 feet below top of casing 

* Sample Prefix Number is 2626-940803-

Page 20f2 
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HAHN AND ASSOCIATES, INC. 
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- - - - - - - - - - - - - - - - - - -HAHN AND ASSOCIATES, INC. Laboratory National Environmental Testing, Inc. CHAIN OF CUSTODY 
Environmental Management 17400 SW U. Boones Ferry Rd., Portland OR 

434 NW Sixth Avenue, Suite 203 • Portland OR 97209 Lab Project No. Chain of Custody No. 2708·001 

(503) 796-0717 • Fax (503) 227-2209 

Project Manager ROller Brown Liquid with Sediment Sample Samples Received at 4C CY or N) 

Project No. 2709 Test Filtr.1e Test Sediment Test Bolh Appropriate Containers Used (Y or N) ---
Project Name NWNG Gasco Site Multi-Phase Sample Provide Verbal Results CY or N) No 

Collected by Test One (which) Test Separately Shake Provide Preliminary Fax Results Yes ---

Comments Matrix Analyses to be Performed 

NOTE: 

t- o 0 
Sample Number Prefix: 2708-950322-· .... 

oS t- o 
§ III C'l <0 

III 

~ 
00 .... ., 
~ 0 U u .... 

r! ~ 
., 

Ul .... .., 0 c:: ~ 
0 .... .. III 0 0 <0 

~ 
.... 

3 oS t- III ~ 
0 

~ C'l C'l 
'0 0> g 00 0 

~ ~ <: 00 III ~ 8 ~ ... ~ 
., 

c:: ~ .. "'" .... ~ 
~ ~ 

U "'" oS ~ 
0 t:l ~ 

oS j ~ j ., .. 9 q , 
"'" .. .. ~ III 

~ ~ '8 t:tl 
~ 

., 
:t: :r: ~ 

c:: ;; Ul 
ii 

., ... oS 

~ '8 ::s ~ ~ If ~ >. 
Ul ::= 0 z jl:l ~ U 

.. ~ 

LablD Sample' Date Time Sample Description Remarks 

-_. -

1-- -

Illelmquished by ICompany uate Time I ReceIVed by ivompany 

Relinquished by ICompany Dale ·nme IKeceived by Company 

NWT 003458 
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HAHN AND 
ASSOCIATES 
INC. 

CUSTODY SEAL 

Datemme 

Signature 

-------- ---------- -----_. --_ ..... 

Sample Number 

Location 
(5/93) 

NWT 003459 
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APPENDIXF 

Example Project Field Notes Form 

HAHN AND ASSOCIATES, INC. 
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I HAHN AND ASSOCIAT3S, INC. Page 1 of_ 

PROJECT FIELD NOTES Date: 

I Project: 
Project Manager: 

I WORKFORCE SITE EQUIPMENT 
HAl /RentaWendor I Conditions 
Subcontractor I RentaW endor I Temperature 
Subcontractor 

I HAl EQUIPMENT 

I I 

Air Pump (Sensidyne) I Gas Meter (GasTech) I Measuring Wheel I Pump, Peristaltic I Water Level Meter 

I Bailer (SS or Teflon) I Hand Auger I OVA (MicroTipIPID) I Pump, Submersible I Zone Sampler 
Cond/pH/Temp Meter I Interface Probe I Power Tool IPurge Pump I 
Data Logger (Hermit) I Magnetometer I Pressure Transducer IWtr Filtration Unit I 

I HAl SUPPLIES 
Bailer (disposable) I Drum Liners Profile Shipping Kit I Sorbent Boom I 
Bentonite (bags) I Gloves, disposable (pr.) Resp. Cartridges (pr,) I Sorbent Pads 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Booties (pr.) I Gloves, Edmont (pr,) Sample Tubes I Stakes 
Chlor D Tect Kit I Gloves, Solvex (pr.) Sensidyne Tubes ITyvek, coated 
Concrete (bags) I Labels I Siphon Pump I Tyvek, uncoated 
Distilled Water (gal) I Locks lSorbent (bags) IWater Filters 

ACTIVITIES 
Leave Office: IArrive Site: ILeave Site: IArrive Office: 
Respirator Use/ Hours:_ Minutes:_ I Odometer Out: I Odometer In: ITotal Mileage: 

Time I Task Description 

I 

._---_ .. -.-~-.----------.--. -.------- -----. ---.-. _._-------------_ .. -._---- -------_ .. _----------_.-_ .. -' 
, --_. -- ----_ .. _--

- -. ---- -----_ .... --- - - ... _---.. --- ------- -- ---- ---_. -.-. ----- ._---

(:II!l41 Signed -------------------------------

NWT 003461 



I. HAHN AND ASSOCIA~S, INC. 
PROJECT FIELD NOTES 

Page _ of_ 

Date: -----

I 
Project: ------,---

Project Manager: -----
CONTINUATION SHEET 

I Time Task Description 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I (5,.'32) Signed 

I 
NWT 003462 



U.+VIRONMENTAL PROTECTION A&CY 
.. .' REGION 10 I, . ... A.) w-5 -::.b 

1200 SIXTH AVENUE . I v 

REPLY TO 
ATTN OF: 

HW-1l3 

Suzanne M. Burtt 
Koppers Company, Inc. 
Legal Services 
436 Seventh Avenue 

SEATTLE, WASHINGTON 98101 

May 17, 1988 

Pittsburgh, Pennsylvania 15219 

" n 
t. 

J. ~ _" , 

L .... 

Re: Freedom of Information Act (FOIA) Request Number 10-RIN-370-88 

Dear Ms. Burtt: 

This letter is in response to your April 27, 1988, request. Enclosed are 
copies of all supporting documentation used by the U. S. Environmental 
Protection Agency's (EPA) contractor, Ecology and Environment, Inc. (E&E), to 
compile the Preliminary Assessment of Koppers Northwest Terminal site in 
Portland, Oregon. 

The information requested in the second part of your request is being 
withheld. The document being withheld is a final report on a potentially 
responsible party search conducted in connection with the Gould Superfund site 
in 1986. This document is considered enforcement confidential and is exempt 
from mandatory disclosure under 5 U.S.C. Section 552(b)(7). 

You may appeal this partial denial by submitting a written appeal to the 
Freedom of Information Officer (A-101), U. S. EPA, 401 M Street, S.W., 
Washington, D.C., 20460, within 30 days of receipt of this partial denial. 
Your appeal should refer to the RIN number listed above, the date of this 
determination, my name, title, and address. 

The cost of providing this information is $44.85 (299 pages duplicated at 
15¢ per page). You will notice that a few of the enclosed copies are not 
legible. That is the best copy that could be made from the file copies. You 
have not been charged for such copies. Your fee payment should be in the form 
of a check or money order payable to the U.S. Environmental Protection Agency 
(EPA) and should be sent to EPA, Region 10, P.O. Box 360903M, Pittsburgh, 
Pennsylvania 15251. This concludes the EPA Region 10 response to FOIA request 
number 10-RIN-370-88. 

Sincerely, 

Enclosures 

NWT 003463 
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lCoppers Company, Inc. 
7540 N. w. St. Helens Road 
Portland, Oregon 97229 

Attention. Mr'. Paul Guth 

Gentlemen. 

April 15, 1975 

Rea AQ - Koppers Company, Inc. 
Multnomah County 

Your application for an Air Contaminant Discharge Pemit 
received on March 26, 1975, has been assigned application 
number 372 and has been accepted for filing by the Department on 
March 26, 1975. If the Department has not requested additional 
information wi thin 15 days of the filing date, your application 
shall be considered Complete for ~~:::s8inq on AprU 10, 1975. 

U final action to grant or deny you a pend t baa not been 
completed within 45 days of the date your application is 
can.a1dered c:omplet.e for processing', you shall be deemed to have 
Z'ec:aived a 'l'elIpOrary Air COntaminant Dis.c:harge Permit, suen permit 
to opin when final. action is u;..an to grant or deny you a permit. 
SUch teaaporary or conditional permit does not authorize any 
con8tnction. activity, operation or discharqe which will violate 
any of the laws, rule_ or requl&tions of the State of Oregon or 
the DepartJlent of EnvirolDlmtal Qual! ty. 

NWT 003464 



"---~..;....-.- .. ' ... 

• 
~n Coapany, Inc. 
Paqe 2 
April lS, 1975 

A Temporary Perm! t allova discharge of air contaminants frOil 
your petroleWl batch diatillation facility provided all processea 
diacbarqinq air contaainants and all air contaJDinant(s) c:olleatiQ" 
aDd c:liapoaal faciliti.a axe operated and Ninta1ned at all timea 
at "Xi .. efficiency aM in a manner which will 1liDia1.. air 
ccmturi "ant duaharqe. 

'rRB/k:z: 
cc Air Quality Division, CEQ 

Sincerely, 

XBSSLBll R. CAHNON 
Director. 

Robert E. Gilbert 
Administrator 
Portland R.eqion 

NWT 003465 
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e_ 

February 5, 1975 

!':or-pere 
Orqanic :--.&teriala nivision 
Kopt'era C~DY, IZlC. 
?ittsburqh, P~nnftylvania 15219 

Attenti.on. Mr. Jon )(. "merson, 
Coordin4tor, Enviromental Control 

P.e. AO - I'.oppers 
Mul~ncmah COW\t"! 

.. 

'%'hi" b to contirn the !!Ieetinq ot January 2!l, 1975, at 
which ~. ThOlMa Ditmhar! and Hr. Larry l"atursoll ot the Oepart.
'-"ent "f r:nvirn!'lMental t:"'Uali ty and Mr~ Jon AnderJ!lOn, "'r. Rollert 
Shannon and 'l4r. Paul CUth ot li:OJ'T)ara cU.cussed the COJIpany' s 
~rol)O .. f!d nratrrl1s:a (or the ~t\lnl o,-er:ltion ot the !'ortland 
plant located at 7540 H. 't7. st. ~eleNi Road. 

Baaed \21)On the inforNtion Rbfd.~te4, it: i. the Depar1:MDt-. ~ that: I:o~. would like to ~ed OD the 
followiJIQ ~r.tion IIChadul •• 

1. On January 30, 1975, ~ocpor. will ~.te 
the t'l'OCe.a1nq ot 1,000 tons or coa1 tar -
petroleua ba .. ~ttch which was previously 
.~rovec! .. an e~riftental run tor CWlto~r 
waluation. rt". thoUllaftd tons of coal 
tar is availal1e tor futuro eroce8sinq it 
the c:uat:oner 80 requesta aftar an evalua
tion J)flrl04 of rebruary 1, 1975, to J'ane 
1, 1975. 

2. DuriM the Nlrlod April 1, 1915, to ..Tune 
1, 197'5, r.otmera de"ire. ~o l'J"04uce 
..."le. ot straicrht: l')etroleUlll baM pitch 
tor aus~ .raluation. 

NWT 003466 



~~n 

~2 

• 
F.~ 5, 1~'5 

t'l . 

~ 1- .7UM 1, 1"5, to HoftIabu 1, 1975, J)I'Oe... 5,000 ton. of coal ~U' -

\7 ,-

~t%'ole= Jo:oas. "i~e..'l (H' ra~sted 
~ the custCDcU'). ~:JO run ~her 
petrolaun base pitch teats. 

~er 1, 1'75, obtain 8pproval "t 
c~l tal. expend! tura to build new 
oetroleu= ~itcb facilitv. 

CI..":' ' I if 

De~bor 1, 1975, to ~ 1, 1976, 
procure ~~l~~nt Cinc1udinq odor 
control eoui~nt), install and start
lJl) now tacil1ty. Co~uct ~urt.her 

periodic teats. 
--"')./' 
I . J \'. 

1:.. < 

\ 

I / 

'-.." 

Aooordiriq to the ~oppers roY'r.8eatat.ive8, t.'te l.n<Jtll of 
thl. pirGqr&l!l 18 buac! \!POD the dnelotDeDt. ot a market. for the 
MW petrol.,. baa. pitch. 

~. aupham 's l.~ta response to t.~ prooooMd -pr-YQz" 

.j 

vaa that. any futUX'ft ~ntion of this ~lant can 0Al., be Wt.1atec! 
after receivinc; RJl Air Contarainant !)iscMrne Pt,mit. .. which 
incorporate. a ~li.ance proqra to COJltrol odoz' _baion rointll. 

!'ollovlm t.~. above ci t~ neetinq, the Depu-tmant I a sutt 
rev1eved t.'te pror.caec::1 proqra::l. Concern waa e:cpr •• tIed about t.'1Ie 
18Mt.W ~ year p4l%'iod request.ed to complete the odcr control 
lnatAllaUon, ~t1cul.ul~ since thia !OZ'O~aal 18 based upon 
aooDO&ic tactora. ExtansJ.on. or COJIIpliADc:e proqr&A8 rettUA.t.ed 

I 

on tho baaia ot accncaica, such Aa nreMinted by Xo~., C!!.n ~~ly 

he tr •• tod AS a varianca. which 1& a ~~t:1on ot the Enviromto=a1 
OUallty eom.u.aa1OD rat.~er than the Department'. atatf. !IoVeftr. 
A8 diacmued td th Hr. ShAlmon ill a ~t telephone eon
v.raaticn, va ~elieV8 a :ore reaJIIOMbltt approach aJld one vhic:h 
the ~t'. stAff Ullevcs could te treated UDder th8 oerait 
requlat10n azrl sUWOrted by t!le ataff, 1. available. Baa!:=llly, 
the ~nt would suPrOrt c\ f'X'Qr.cu1 which allowed tor the 
.w:.n1a.lon ot enq1neerinq t'or t..'te odor control equi;oent Ilt 1:he 
earllut po •• ibl. date 1n 1975. with inata1lat1cn baaed u;cn tM 
ftDdon deUvery til:"AI. This proqraa ~u.l.d ~. for interia 
controls '" existing equipment, whic.~ will be used in conjunction 
with t.~ n.v (acillty, and ~va tM control equ1;ment prepared 
tor hook-tl;) to t.'la new processes ~ ~ir installlltion. Thi. 
proeJrlD could be handled at a atat! le'ftl and incorporated into 
the ~1iance section of the r~rd Air Contaninant Obcharcre 
hrlUt. 

," 
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XDpper • 
.. qe 3 
February 5, 1975 

e 
i 

IA CODCllUiOll, va are encrlodav the MCe_ary Air ContamiD&Dt 
DiRhu'qe Pen1~ awUoation. With the ..w.ittal of the applicaUon;, 
we are requestinq that ?OU ac!viae the Oel)&rtment whether tho 
eom,any vi_he. to requeBt a variance or incorporate a ~lanee 
achedule into tho pemi t. ?..:. have ancloseo:t a copy of the vari~ 
roqulationa should you vifth to initi~te this request ~th yoar 
.~CI&tion aubc1ttal. Sbould you J •• ire to utilise the r.emit 
COtlt)lunc. procedure, we vou14 be &lJl'eeahl. to revi~ " new 
J'l"O;')OftAl sul-..mittod with the a':>T'lic3tion or ~~tln<] wit.~ you aqain 
to neaotl~te a new schedu10. 

If you have ilny 'l'Uellt:ionR or if we can ~ ot ~ny turtt.er 
usi~nce, 'Plcaee t'ee1 free 'to contact ttr. 'l'honas nistmar.1 of th.t. 
office at 238-8471. 

Sincerely, 

!b~rt ~. ~1l~rt: 

District ~~aqer 
Northwest ~eqinn 
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NOkTHWEST TANK FARH 

RAINWATER COLLECTION AND TREATMENT 

JANUARY 23, 1975 
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HAINWAl'ER (:'JLLECTION AND TREATMENT 
Phv~ESS DESCRIPTION 

The tank farm will be paveu to facilitate the collec
tion and treatment of rainwa!~er, and .to prevent flooding 
by ground seepage when the water table rises. 

The floor of the ta.nk farm will slope from the 
of the farm to a drainage ditch on each side. 
water will run off the floor of the tank farm, 
the ditches, and then into a drainage sump. 

center 
Rain
into 

Two float actuated, alternating sump pumps will transfer 
water from the drainage sump to the holding tank. In 
case the water level in the drainage sump triggers the 
high level alarm, both pumps would be activated. 

~ater in the holding tank will drain into the API separator 
through a flow-recorder-controller. Any oil present will 
be skimmed off the surface of the separator and collected 
in tank T-23 for further processing. Clean water will be 
pumped out of the separator and into a storm water ditch 
leading to the river by two float activated, alternating 
sump pumps. 

L. Bily 
1-24-75 
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.Decellber 11>. 19'14 

Koppen CoarpaJsy. Inc. 
OrpDio Material. ])1 viai= 
Pittsburg, PelUlS11vania lS219 

At.t«atiOllz Mr. li. 1. 3Iwpn on. 
&ls!DMrlDc DepartMJlt 

· ~.. , '" '.:: " .. ' ~ 
-- .. - - - .... -----4 
i :0 :;':;Lj by 
1 .... ; 
~ __ ~:i-----f 
I~"" i 
r --'-~-----1 

--~:'---~ , 
:---- -------f 
I C'r'r-,.:l.. 

I-':~ .,-----t 
1 :,;- ..... -: I~: 

--:--------~ 

Re I AQ - Koppers CompIJl1. hoe 
~tDOMh CoantJ 

'nl1. 18 to ackDowle4p receipt ot 10f11" let'-r datN 
DeeealMr 11, 19'74, 111 wMch 1CN NqUHtecl pe1"ll188ioa to proc1uoe 
aD experimental batoh ot electrode pitch at the roppers plant 
located. at ~ R. W. St. aeleDS BoaQ, PortlaDd. Orescm. 

IuH upoIl tM iatormatios aube1tted. it is wr WIder
.taNip, that. thia experimeDtal rua vUl result ill tbe pro
dUot.iOll ot 1,000 tau ot electrOcle pitch which 1.8 a ooQiJ,.t1= 
ot both coal tar aDIl ,.t1"01w. ru14llala. n. rua 1.e to take 
tt:Aa' to six weku to ctCIIplete. 

Ia lis" of the tact that w.. 1a lID aperinDtal. nm 
&Ad t.hat arrr tature operat.1ou v1ll ~ be 1D1U&t.cl after the 
CctI~ No.1 YetI the UDdatOJ'1 appzooval. u4 perm. t rz.. tla:1a 
~t. 1fNr ~.t 1. fP!Iltecl aubject to tM tollow1q 
coad.1 Uou I -

1. hoceNiq will. be ten1Datecl lIpoil 
.-pl.etica ot u.. 1,000 toa pI'OCtiivU_ 
raa. 
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2. P'rodueUoa will be terlll1utM \1~ 
notit1catiOil f'roaI the Department teat 
eei.aaicma are reeul ting ill pelle 
complaints or that during ad..,.rse 
.. teorolos1ca1 cCD41t1ou, the plu.t'. 
eII1aiou ~, COIltrlbutlJas to a c=
d! tiOD ot air pollution. 

,. In ~.r to ccaduet .. od.or naluaUCIlt 
Coapur ~t v:Ul pena1t plJmt 
ace ... to De}m'tMnt ~r8OJlDel UpoIl 
requeet. 

If )'OQ baTe urr que8tion.a or it we can be ot azq .tUrtbeJt 
M81etace, pleue r .. l tree to ccataat Mr. ~ !Upham ot 
W. oln .. at ~. 

Sineere17, 

iobert 3. au bert 
D1atrl ct Ifazla.pr 
lIorth .. n Restoa 

cal Air Qual1t,. DiT1a1C11l - ~ 
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,ta\ • 
TOI 

From. 

Subjectl 

•.. 1te • of Oregon 

DEPARTMENT OF ENVIRONMENTAL QUALITY INTEROFFICE. MEMO 

~~~ Date. December 16, 1974 

TRBispbam 

AQ - Koppers - Multnomab County 

On December 11, 1974, Mr. Bob Shannon of Koppers Corporate offices called 
to report that the company had initiated an experimental run of material. Mr. 
Shannon expressed his regrets and apologies that the plant had not informed 
us of this run and he wanted to take any necessary action to correct this problem. 
He further explained that the run was one in which they would not be using the 
cake pans, but would be shipping out in a liquid form a petroleum base product 
which also included some of the_off-spec coal tar materials. It is expected 
that this run of approximately ~OOO tons would take one month to six weeks. 
After that, future operation is indeterminant. Hr. Shannon wanted to know 
what action the company would have to take in order to complete this experi
mental run, or would they have to terminate the project. I advised him that 
we had not as yet received any complaints and that I believe we could accommodate 
allowing this experimental run, conditional on several factors. Specifically, 
an agreement to terminate the operation if adverse meteorological or malodors 
persist and that we be notified prior to any runs. Also, you would have to 
make this request in writing and adivse us of the materials processed, the 
length of the job and any future operations. 

Hr. Shannon said he would immediately call the plant and advise them to 
extend full cooperation to our field staff, who will want to evaluate this pro
cessing. 

It will be necessary for RHWixom and possibly another inspector to conduct 
a number of seentometer readings while this process is being conducted in order 
that we may set future permit limitations if it is the company's desire to 
process this material in the future. 

NWT 003476 



Air Mail 
Return Receipt ~equested 

Organic Materials DIvIsion. KoppA:ompany, Inc. 
Pittsburgh, Pa. 15219. Telephone"-391-3300 

I(OPPERS 

Dear Mr. Bispham: 

December 11, 1974 

Mr. Thomas R. Bisoham 
Assistant Portland District Manager 
Department of Environmental Quality 
1010 N.E. Couch street 
portland, Oregon 97232 

This is to inform you that Koppers Company, Inc. wishes to 
resume operations temporarily at 7540 N.W. street and St. 
Helens Road to produce an experimental batch of 1,000 tons 
of electrode pitch in existing equipment for a trial plant 
run at a customer1s plant. The plant will need to run five 
days a week for four to six weeks to produce this material. 
It is a new product which is a combination of both coal and 
petroleum residuals. This will be sold in the liquid state 
and will not pass through the chilling pans. The electrode 
pitch will be produced into the existing elevated pitch 
cooler and loaded into trucks directly from the cooler. As 
you know there is a fume system on this tank. We do not 
anticipate any odor problem from the production of this 
material and invite your inspection during its production. 

We have no production plans followin; t~e shipment of this 
material and most likely will cease operations while it is 
evaluated by the customer. 

RLS: jfc 

Very truly yours, 

f (' I 
.'/ 

~ -::- /J...C- ~" .. - '- ~ - -
R. L. Shannon 
Engineering Department 
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DEQ NORI'HWEST REGION ( ( COMPI.AINT FORM 

SOUR~: ________________________________________________________ __ 

COUNTY: -----------
~D~SS: ____________________________________ ___ 

AIR QUALITY WATER QUALITY SOLID WASTE SUBSURFACE SU.JAGE NOISE 

NATtmE OF COMPLAINT: 5Cf\ e II oj 8o..s O-A0fuL 

COMP1AINANI' : ----------------------------------
~D~SS: ______________________________________________________ ___ 

ACTION TAKEN: ____________________________________________________ _ 

REFERRID TO: -------------------------------------------------------
llNESI'IGATED BY: ------------------------------- DAu: _________________ ___ 

TAKDI BY: __________________________________ __ DKIT: ________________ ___ 

.' .. " " -
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a 
~ 

To: 

From: 

Subject: 

. '-' .. : ....... . 
'. '.' ' .. .' ~.. " 

State of Oregon 

DEPARTMENT OF ENVIRONMENTAL QUALITY 

.~ 
~-- '.' 

."" ,--"': '- . . "',' 
.' . ~',' 

.. -: ~. ,-' 

INTEROFFICE MEMO 

File DateDecember 20, 1974 

TRBispham 

AQ - Koppers, Inc. - Mu1tnomah County 

On December 19, 1974, at 6:50 p.m., TRBispham and REGi1bert noted a very strong 
odor of H2S while on the St. Johns Bridge. This is the same odor (only stronger) 
which has previously been determined to come from Koppers. We were downwind from 
the plant. Also, at approximately 8:30 p.m. on the same evening, the odors were 
again noted when passing the plant. 

DEQ-le SP·18645-340 

'. .' .... ':: ~:'7'~,:: .. 
. . .. ,.. .,;: ..... -.' ..... : .. : .. 
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d... .J\g£A-WILLAMB'1"rS AIR POIJ..UrION;' .'l>.._t'rY 
1010 HI Couch Street, Portland, ortIion 97232 

telephone: 233-7176 

OB9KRVATION REPORT 

llama ot P'acilit7 --L.,~!:;I!~K;.tI4~---------.:-.-...---__ _ 

,.., ,-. 
Date ________ .,.... 

",~ ... !)ate _____ --'-,, __ _ 

,Y·!'"";'.,...'" ) c \..-1 rf ( 

/ I 

/ /" ,t. / ....,"') r· './ 
....... /s.. 

Date -_/--t'-/_~-:/",,'/-'?-.'-'---. / 

/,.// 

./ 

, I ,J • 

7 7 C-

.... , 

.'" '! " ~., II .:.; 6, 

~ ----------

-' ~/ - , 
, . 

~,' 

.' ~... /' 
. f~ _ • ,,-:- ... 

/ ".' .-

./'" / /. 
,.; • _,.,. .... , .0, 
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';1 . ., 

Name of 

Address 

Date ,/ 

I' 

&UllliIA-HILLAHETTE AIR POLLtITIO.JrHORITY 
~ NE Couch Street 1 rortbnd, r ,,;on 97232 

Telephone: 233-7176 

FIELD OBSERVATION REPORT 

Facility 4',·h. 'd 

•.• ~ :,/./. ..,.'. I 

.:..-. I~ t ~, ;" .I' •. r;,;f 
,. .. . ~. -. . 

. .' 
? ...: -, 

, .. , ..... , 

• , ... ! . / ! \ I,. • 
, ..... -' .' , / 

. .I ,. 

r - ,/' . .! ..... ~. 

/ 

~ .. ,- I ... .1'..-• .,. . 

Date ~ c=X"" ' . 
. ---, 

, :. ) .... ' t ," ,'.' 

." ~ ."-",, '. f".~' 

..,. 
Date ____ ~~~~ __ ~~~ ____ _ ? .~>~-; , . 

' . 
,-; '.. - .. , 'tTl, , - .~ .~,,\ 

~ 
, ,... < •• ', '<~ 

~ -te-----/~-~~·;-2~;--~-·-----~-,~-·~--:-c-, ----------~ 

-- . . 

,{ :: "'.(; . \. , ....... " / .. .' .•.. ( '1 •. - " 

.ft' 
,·r -"" 

~ , '4' (_4 ' ./ .. -

./ 

·1 . " < 

I ._...,.._ 

" ." .. -

,. 
, " 

. .... 'I 
By _____ .-::._ . .::-::::,......-~.:.. •• ~.J:...' ...... ,;..;' .:;..-' .... ':...,::l."' ..... __ 

:s;- ,,' 
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C" ~IA-WILLAMETTE AIR POLLurION l. !{{ITY 
1010 NE Couch Street, Portland, Oregon 97232 

Telephone: 233-7176 

FIELD OBSERVATION REPORT 
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By /., '/"------------------------------------------------- ;" 
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Koppers Company, Inc. 
7540 N. W. St. Helens Road 
Portland, Oregon 97229 

Attention: Mr. Paul Guth, 
Plant Superintendent 

Gentlemen: 

December 9, 1974 

Re: AQ - Koppers Company, Inc •• 
Multnomah County 

This is to acknowledge your letter of October 30, 1974. in which 
you reported that plans for future production at the Portland plant 
have not developed. 

At present. it is our understanding that Koppers is currently 
serving as a creosote distributing plant and no coal tar processing 
is being conducted. Under the present operation an Air Contaminant 
Discharge Permit is not required; however. we wish to reemphasize 
that any future operation entailing chemical processing will require 
a permit prior to start up. 

If you have any questions or if we can be of any further 
assistance, please feel free to contact Mr. Tom Bispham of this 
office at 238-8471. 

Sincerely, 

KESSLER R. CANNON 
Director 

Robert E. Gilbert 
District Manager 
Northwest Region 
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t. " 
urganlc MatenalS 011<1;;1011. i'\Oj.Jj.JtHS C0Illp .. lIlY. Inc. 
Pittsburgh. Pa. 15219. Telephone 4_91-3300 

.' 
Certified Mail 

I(OPPERS Return Receipt Requested 

.. ..;'/ - -' 
/ 

----

Dear Sir: 

October 30, 1974 

Mr. Thomas R. Bispham 
Assistant Portland District Manager 
Department of Environmental Quality 
1010 N.E. Couch Street 
Portland, Oregon 97232 

"t'" t' 

On September 24, 1974, you visited the plant to review the status 
of our pending application for an air contaminant discharge permit. 
At that time, planned revisions in plant operation were brought to 
your attention. 

Since the date of that meeting, these plans have not developed as 
quickly as anticipated. The plant has not resumed production, and 
it is unclear at this time when production will resume. 

Prior to beginning any construction of new equipment or significant 
modification of existing equipment, permit applications will be 
filed with your office. 

Very truly yours, 

C?~ lv:./i-~a 
Paul W. Guth 
Plant Superintendent 
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